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T he falling pound was sup-
posed to remedy the UK’s 
trade deficit. Instead the 
goods trade deficit widened 

from £11.3 billion in June to £12.7 
billion in July, the widest gap since 
last September.

The numbers hide a lot of colour-
ful stories. Some UK manufactur-
ers are opening the bubbly. Man-
chester-based Francis Kirk Group, 
which makes industrial fasteners, 
signed chunky deals in the United 
States and Middle East to take turn-
over from £4.75 million to £7 mil-
lion by the year-end. That’s what 
you can do when exports are 40 per 
cent of sales. 

And the whisky industry never 
seems to have a bad year. Whisky 
alone now accounts for 20 per cent 
of all UK food and drink exports. 
Half of whisky exports are to outside 
the European Union.

But the truth is the UK isn’t 
reaching its full potential. Germa-
ny and Japan are in the premier 
league of manufacturing. Switzer-
land produces three times as much 
per head. Sweden double. What we 
have is a constellation of superstar 
performers, such as JCB, McLaren 
and Jaguar Land Rover, but they 
are too few.

The question is how can we com-
pete with the best? Arguably, it’s 
not that baffling. Industry veterans 
know all too well where UK man-
ufacturing struggles. Here are the 
four main ingredients. Fix these and 
we’ll be giving the Germans and run 
for their money.

First is training. The failure to pro-
duce enough engineers is a national 
tragedy. The industry body Engi-
neeringUK says the country needs 
69,000 more engineers a year just 
to meet current demand. Naturally, 
if we produced these engineers then 
demand would soar as employers 
thrived, making the real total much, 
much higher. 

When the government investigat-
ed why there is such a shortfall, a 
key reason identified was the rep-
utation of engineering. Only 15 per 
cent of UK children would consider 
a career in it and 40 per cent called it 
“boring”. Half thought engineering 
“dirty”. Only 12 per cent of female 
university students wanted a career 
in manufacturing. 

The sector has thrown dozens 
of initiatives at the problem, from 
Ada Lovelace Day to encourage 
women in STEM – science, technol-
ogy, engineering and mathematics 
– to direct inventions in schools. 

The new apprenticeship levy may 
be the game-changer we’ve been 
waiting for as companies must 
spend 0.5 per cent of salaries  
on apprenticeships.

Second, tie-ups with universi-
ties must become normal. Knowl-
edge-transfer partnerships, as 
they are known, are incredibly 
productive. The University of Ed-
inburgh has been a national leader 
for more than 40 years. Between 
2010 and 2015 it churned out 836 li-
cence agreements from technology 
developed in-house. It claims 189 
spin-outs.

Research parks are a productive 
way to bring academics and entre-
preneurs together. The University 
of Surrey owns the astonishingly 

productive Surrey Research Park, a 
sprawling campus near Guildford. 
Home to 140 companies, the idea 
is to commercialise technologies 
developed in universities from all 
over the UK. 

Third, the focus must be on ul-
tra-high tech. A standout example 
is the field of graphene. In 2004 re-
searchers at the University of Man-
chester noticed the bizarre proper-
ties of single sheets of carbon atoms, 
known as graphene. The work led to 
two Nobel Prizes. 

Graphene is the strongest ma-
terial known to man, 200 times 
stronger than steel. It’s stretchy, 
able to be pulled to 20 per cent its 
normal size. Usually hard materi-
als shatter when stretched. And it 

is electrically responsive. Connect 
a current and it can be either 200 
times more conductive than cop-
per or an insulator with almost no 
conductivity. Graphene could be 
the miracle material for computer 
chips, bullet-proof jackets and an-
ti-corrosive paint. 

On this occasion, the UK is in-
vesting as it should. A £61-mil-
lion National Graphene Institute 
in Manchester aims to capitalise 
on our expertise in this sector. 
The model has worked before. 
The London Institute for Nano-
technology, a joint venture of UCL 
and Imperial College, develops 
world-beating technology at the 
nano-scale. When the UK invests 
like this the results are almost 
universally positive.

And finally is the spirit of ad-
venture. Manufacturing needs 
pioneers, in the most romantic 
interpretation of the word. The 
US is teeming with buccaneering 
figures. Elon Musk is capturing 
the hearts of a new generation of 
Americans with his Tesla driver-
less car. He also has a space pro-
ject, Space X. And when stuck in 
traffic, he announced a city-to-city 
tunnel drilling company called 
The Boring Company. The low-
cost tunnels may make hyperloops 
possible – vacuum tubes enabling 
travel from New York to Washing-
ton DC in less than 30 minutes. 

When Musk wants to brainstorm, 
he can chat to his friends Larry Page 
and Sergei Brin, founders of Goog-
le, who are also building driverless 
cars. Or Jeff Bezos at Amazon, the 
king of retail who is also aiming to 
become a master of robotics. In the 
US these moguls are famous. En-
trepreneurs such as Sara Blakely, 
who built a billion-dollar fortune 
with Spanx underwear, inspire the  
next generation. 

The UK hasn’t generated a new ce-
lebrity in manufacturing in 20 years. 
Yet there is no shortage of candi-
dates. Claire Williams is the boss of 
the Williams Formula 1 team. She’s 
a ready-made role model. Chris Rea 
of industrial seals brand AESSEAL 
exports to 104 nations. Demis Hass-
abis is the founder of DeepMind, 
which developed a self-learning ar-
tificial intelligence engine that beat 
the world’s top Go board-game play-
ers. Hassabis is a legend in Silicon 
Valley. Yet he’s barely known here, 
outside tech circles.

The goal of the UK should be to 
overtake Italy and France in man-
ufacturing output within a decade. 
There’s no doubt the ingredients 
are all there. But until we fix these 
issues, we’ll remain in their wake. 

Learning to compete
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CHINA 2025 COMMERCIAL FEATURE

Could it all be made in China by  2025?
China’s 
manufacturing 
base faces major 
challenges as the 
global economy 
continues to evolve, 
but Beijing has a 
master plan

NICK EASEN

It’s a warning sign 
that the country’s 

manufacturing 
industry needs a 

makeover

Workers building 
smartphone 
chip component 
circuits at an 
Oppo factory 
in Dongguan; 
China wants to 
reduce its reliance 
on low-end 
manufacturing 
and focus on high-
tech industries

INNOVATION IS KEY TO MIC2025 STRATEGY
Forecasts for Chinese research, development and applications for patents

 Chinese Ministry of Industry and Information Technology 2015

There are new 
opportunities for UK 
expertise to partner 

with China

INSIGHT

FOREIGN CRITICISM

Made in China 2025 marks a step forwards for 
domestic innovation and high-tech manufacturing, 
but the industrial policy initiative has raised concerns in 
some quarters. 

The European Union Chamber of Commerce in China 
(EUCCC) this year released a major report warning that 
Beijing’s planned subsidies for local manufacturers 
and limited market access for foreign business could 
“stoke tensions” with international trade partners. The 
report cautioned against China’s drive for “indigenous 
innovation”, “self-suffi  ciency” and state-backed 
investments in foreign manufacturers, saying these 
policies will “further skew the competitive landscape in 
favour of domestic companies”. 

“MIC2025 is in fact a large-scale 
import substitution plan aimed at 
nationalising key industries or at 
least severely curtailing the position 
of foreign business in them, both as 
suppliers of key components and 
fi nished products,” the EUCCC says.
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C hina may be the world’s 
second largest economy, 
trailing the United States, 
but it’s by far the globe’s 

biggest manufacturer of every type 
of product you could imagine from 
artifi cial Christmas trees to shoes or 
solar cells. 

Take more than 500 types of in-
dustrial product and China ranks 
fi rst for 220 of them, globally. Yet 
Beijing isn’t satisfi ed with just being 
the world’s factory for cheap goods.

More than a third of the country’s 
800-million workforce produce 
biblical amounts of stuff, generat-
ing $3 trillion annually, but Chi-
na’s position is slipping. It’s politi-
cal and economic leaders know the 
country can’t rest on its laurels for 
long. There are more than a few ri-
vals nipping at its heels, but it has 
a plan.  

On one side, there’s increasing 
competition from developing coun-
tries. China’s wages are on the rise, 
especially on its eastern seaboard, 
its workforce is ageing and there’s 
an oversupply of some goods. At 
the same time, the fi ve Asian na-
tions of Vietnam, Malaysia, Thai-
land, India and Indonesia, known 
as the Mighty Five, are starting to 
look like a new China in terms of 
low-cost labour, favourable demo-
graphics, market growth and agile 
manufacturing capabilities. 

On the other, more advanced coun-
tries have either moved production 
back home or are outpacing China 
when it comes to high-end manufac-
ture, innovation and technology. For 
instance, the US is expected to over-
take the Asian giant and assume the 
number-one position in the Global 
Manufacturing Competitiveness In-
dex in the next three years. 

“Germany also averages more than 
300 industrial robots per 10,000 
industry employees, China only 
averages 19. China’s manufactur-
ing industry needs a push to take 
it to the next level and avoid being 
squeezed,” says Ricky Tung, China 
industrial products and services 
leader at Deloitte.  

China’s leaders lament how its 
manufacturers are heavily reliant 
on core components developed by 

Western corporations and that so 
much of the added value for iPhones, 
laptops and other devices resides 
overseas, while the low-grade as-
sembly goes on in Guangdong or Si-
chuan. US President Donald Trump 
hasn’t helped by threatening tariff s 
on imported Chinese goods and pes-
tering companies such as Apple to 
stop making products in China. 

Rising costs are also reducing 
manufacturers’ profi ts, causing cap-
ital to fl ow out of China’s real econo-
my and into the property market. Its 
evolving middle class don’t want to 
sweat it out on low-grade production 
lines. It’s a warning sign that the 
country’s manufacturing industry 
needs a makeover.

“Economies that change and move 
up the value chain have delivered 
better working and living standards 
across the world since the indus-
trial revolution,” says David Mar-
tin, director of the China-Britain 
Business Council.  

Therefore, Beijing has hatched a 
plan. It’s banking on an industrial 
blueprint called Made in China 2025 
(MIC2025), inspired by Germany’s 
Industry 4.0 and the United States’ 
Industrial Internet of Things, to 

breathe new life into the sector. It 
aims to shift China towards high-
er value, advanced manufacturing 
dominated by automation, robotics, 
big data and cloud computing. The 
key aim is to boost productivity.  

This plan has even greater impe-
tus as China now hits the middle-in-
come trap, with GDP per capita at 
roughly $8,000 a year. This term 
refers to countries who fi nd it diffi  -
cult to catch up with high-income 
economies as wages rise and they 
lose their competitive edge export-
ing manufactured goods. There’s a 
belief that new technology invested 
into warehouses from Chongqing to 
Tianjin could give China the shot in 
the arm it needs. 

“Traditional drivers of growth 
such as investment in infrastructure 
are losing steam. China has to go for 
a new growth model driven by inno-
vation,” says Jost Wübbeke, head of 
program economy at the Mercator 
Institute for China Studies. 

“China’s challenge is to incentivise 
an industry that’s used to low-end 
manufacturing. It now needs to de-
sign and produce cutting-edge tech. 
It will also need to upgrade facilities 
by using advanced production tech-
nology, especially smart manufac-
turing tools and processes.”

The goal of MIC2025 is to boost 
ten industrial sectors from aero-
space to electric vehicles, robotics 
to medical equipment. It sets out 
growth targets, research and de-
velopment priorities and China’s 
future global market share. This 
scheme from Beijing’s ruling elite is 
both prescriptive and specifi c in the 
targets it sets. 

the value chain is inevitable; its 
near neighbours have developed 
in a similar path,” says Mr Martin. 
“MIC2025 is important in terms of 
changing the competitive environ-
ment and the challenges of doing 
business with the country. There are 
also new opportunities for UK ex-
pertise to partner with China.”

Whether state-driven policy 
can dictate innovation, which is 

usually a bottom-up, organic pro-
cess, remains to be seen. However, 
the country is in a unique posi-
tion. Already three out of the top 
five smartphone makers globally 
are now Chinese corporations in 
terms of the volume of shipments, 
according to the International 
Data Corporation.

China has also broken the pat-
ent application record, with more 
than a million domestic submis-
sions, according to the World In-
tellectual Property Organisation, 
more than the US, Japan and South 
Korea combined. 

One option could be for China to 
continue to buy up know-how over-
seas. For example, mainland en-
terprises have already gobbled up 
Bio Products Laboratory in the UK 
for $1 billion, London’s Black Cabs 
and Weetabix.  

“China is relatively cash rich, 
therefore looking at international 
companies with an eye for mergers 
and acquisitions is the quicker route 
to moving up the value chain and to 
leveraging both the skills and brand 
reputation of the international com-
pany,” says Mr Martin. 

This could also help address the 
technology gap. Chinese manu-
facturers still lag behind many 
leading enterprises from across 
the globe. Take high-performance 
six-axis and welding robots; they 
must still be imported to work on 
China’s shopfloors, as are many 
other core components for indus-
trial robots. 

“Foreign brands represent nearly 
70 per cent of the market share of 
the Chinese robotics market,” says 
Mr Tung. “There is also a lack of tal-
ent. This makes it very diffi  cult for 
many Chinese enterprises to install 
and use high-end manufacturing 
technologies.”

That’s because complex IT pro-
cesses and computerised ma-
chines require detailed expertise 
in various fi elds of automation, 
engineering and software. There is 
still a question whether the labour 
force in China can reskill itself. 
Herein lie many opportunities for 
overseas corporations. 

Another issue that’s not been 
fully addressed is that increased 
productivity and automation in 
China’s manufacturing industry 
as MIC2025 takes hold could mean 
fewer jobs on the shopfl oor. Howev-
er, a record-breaking eight million 
students will graduate from Chinese 
universities this year, twice as many 
as graduate in the US, and there’s 
also been an explosion in engineer-
ing graduates. 

“The potential loss of workforce 
due to automation is not yet a ma-
jor issue for the [Chinese] govern-
ment. However, sooner or later, 
China will have to face this chal-
lenge,” says Mr Wübbeke. “The 
future of work is not only a Chi-
nese issue. Digital transformation, 
changing social values and worker 
expectations will be disruptive in 
China and globally.”

What is certain is that the world 
will see more Chinese corpora-
tions entering and shaping global 
markets. There’s no doubt that the 
Made in China label still has as a 
fi rm future. 

The Made in China concept is not 
just about branding the country, but 
about giving its people the toolset 
and the capabilities so it can thrive 
in certain sectors. For instance, 
MIC2025 expects Chinese suppli-
ers of high-tech to reach a domestic 
market share of 70 per cent within 
the next eight years. 

“The fact that China is attempt-
ing to move its manufacturing up 

1%

COMMERCIAL FEATURE

Manufacturers invest 
in digitalisation 
as Industry 4.0 nears
A digital revolution, driven by automation, is transforming 
the industrial world. Brian Holliday, managing director of 
Siemens Digital Factory, examines how manufacturers  
can stay on the right side of this disruption 

Digitalisation is coming. Indus-
try 4.0, the highly digitised 
environment rich in data and 
interconnected devices, is 

ushering in a new era for manufac-
turers. Seamless and intelligent digital 
platforms are set to boost productivi-
ty, promote flexible production capa-
bility, tackle cyber-security concerns, 
create high-value jobs, aid competi-
tiveness in a global marketplace and 
drive commercial growth.

Looking at this from the business 
community’s perspective, it is clear 
that establishing how the UK’s man-
ufacturing and industrial sectors 
embrace and adapt to a highly dig-
italised future, and benefit from the 
clear opportunity this brings, will be 
a fundamental factor in any future 
economic success.  

The current government-supported 
Industrial Digitalisation Review (IDR), 
led by Siemens UK chief executive 
Juergen Maier and including repre-
sentatives from some of the UK’s most 
prominent businesses, is helping to 
lay the groundwork for a manufac-
turing digital future. It will highlight 
how the design, development and 
deployment of digital technologies 
can support and drive the UK’s digital 
industrial revolution. The review report 
is due in the coming months.

The IDR will set out a clear industri-
al digital roadmap and offer expert 
insight into what needs to be done to 
prepare the economy for the coming 
waves of technological change. 
It seeks to ensure that a thriving 
digital infrastructure supports the 
growth of digitally enhanced busi-
nesses, enabling job creation and a 
more skilled workforce. 

Digital adoption will drive higher 
productivity levels across our impor-
tant manufacturing and industrial 
sectors and, ultimately, the achieve-
ment of long-term economic pros-
perity that will benefit society at 

large. But there is still some way to go.  
According to EEF, the manufac-

turers’ organisation, just 11 per cent 
of manufacturers think the sector 
is geared up to take advantage of 
the fourth industrial revolution. This 
mindset must be changed through 
collaboration and communication, so 
UK companies gain the confidence to 
embrace digital technologies, includ-
ing Siemens’ innovative MindSphere 
open cloud platform with data ana-
lytics and connectivity capabilities, 
and are able to overcome whatever 
barriers stand before them, notably 
investment finance.

In the new world of 
manufacturing, asset finance 
will increasingly be viewed 
as an important investment 
facilitator due to its ability to 
accommodate the total cost 
of ownership approach to key 
digital technology. 

In addition to the technology 
investment, individually 
tailored finance solutions from 
Siemens Financial Services can 
also cover other costs such as 
installation and maintenance. 
Industrial financing solutions 
enable a high level of 
transparency of costs over 
time and allow businesses to 
assess appropriately the cost-
benefit ratio of the acquisition 
right from the start. 

Industrial financing solutions 
not only offer reliable financial 
planning but also contribute to 
the calculation of production 
cost per unit. Payments 
can be arranged to align 
with expected cost-savings 
or improved productivity 
delivered by the newly 
acquired technology. As a 
result, the costs of technology 
acquisition or upgrade can 
be fully offset by the financial 
gains generated by the 
deployment of the machinery 
and technology. 

Investments in digitalisation 
and automation can 
take place in a financially 
sustainable way. As well 
as extending the available 

volume of financing, the 
speed and ease of the 
financing decision and 
arranging asset finance can 
be a key enabler allowing 
manufacturers to act fast to 
seize market opportunities.

It is imperative the benefits 
of digitalisation are promoted, 
reinforced, understood and 
accepted by all businesses 
across the entire value 
chain. Supporting the UK’s 
manufacturing base, from small 
and medium-sized enterprises 
right across the entire supply 
chain, with enabling financing 
options can help ignite a step-
change in digital technology 
adoption and the undoubted 
payback it will bring for all.

For more information please visit www.siemens.co.uk/fom

FINANCING FOR THE FUTURE: SIEMENS FINANCIAL SERVICES
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Could it all be made in China by  2025?
China’s 
manufacturing 
base faces major 
challenges as the 
global economy 
continues to evolve, 
but Beijing has a 
master plan

NICK EASEN

It’s a warning sign 
that the country’s 

manufacturing 
industry needs a 

makeover

Workers building 
smartphone 
chip component 
circuits at an 
Oppo factory 
in Dongguan; 
China wants to 
reduce its reliance 
on low-end 
manufacturing 
and focus on high-
tech industries

INNOVATION IS KEY TO MIC2025 STRATEGY
Forecasts for Chinese research, development and applications for patents

 Chinese Ministry of Industry and Information Technology 2015

There are new 
opportunities for UK 
expertise to partner 

with China

INSIGHT

FOREIGN CRITICISM

Made in China 2025 marks a step forwards for 
domestic innovation and high-tech manufacturing, 
but the industrial policy initiative has raised concerns in 
some quarters. 

The European Union Chamber of Commerce in China 
(EUCCC) this year released a major report warning that 
Beijing’s planned subsidies for local manufacturers 
and limited market access for foreign business could 
“stoke tensions” with international trade partners. The 
report cautioned against China’s drive for “indigenous 
innovation”, “self-suffi  ciency” and state-backed 
investments in foreign manufacturers, saying these 
policies will “further skew the competitive landscape in 
favour of domestic companies”. 

“MIC2025 is in fact a large-scale 
import substitution plan aimed at 
nationalising key industries or at 
least severely curtailing the position 
of foreign business in them, both as 
suppliers of key components and 
fi nished products,” the EUCCC says.
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C hina may be the world’s 
second largest economy, 
trailing the United States, 
but it’s by far the globe’s 

biggest manufacturer of every type 
of product you could imagine from 
artifi cial Christmas trees to shoes or 
solar cells. 

Take more than 500 types of in-
dustrial product and China ranks 
fi rst for 220 of them, globally. Yet 
Beijing isn’t satisfi ed with just being 
the world’s factory for cheap goods.

More than a third of the country’s 
800-million workforce produce 
biblical amounts of stuff, generat-
ing $3 trillion annually, but Chi-
na’s position is slipping. It’s politi-
cal and economic leaders know the 
country can’t rest on its laurels for 
long. There are more than a few ri-
vals nipping at its heels, but it has 
a plan.  

On one side, there’s increasing 
competition from developing coun-
tries. China’s wages are on the rise, 
especially on its eastern seaboard, 
its workforce is ageing and there’s 
an oversupply of some goods. At 
the same time, the fi ve Asian na-
tions of Vietnam, Malaysia, Thai-
land, India and Indonesia, known 
as the Mighty Five, are starting to 
look like a new China in terms of 
low-cost labour, favourable demo-
graphics, market growth and agile 
manufacturing capabilities. 

On the other, more advanced coun-
tries have either moved production 
back home or are outpacing China 
when it comes to high-end manufac-
ture, innovation and technology. For 
instance, the US is expected to over-
take the Asian giant and assume the 
number-one position in the Global 
Manufacturing Competitiveness In-
dex in the next three years. 

“Germany also averages more than 
300 industrial robots per 10,000 
industry employees, China only 
averages 19. China’s manufactur-
ing industry needs a push to take 
it to the next level and avoid being 
squeezed,” says Ricky Tung, China 
industrial products and services 
leader at Deloitte.  

China’s leaders lament how its 
manufacturers are heavily reliant 
on core components developed by 

Western corporations and that so 
much of the added value for iPhones, 
laptops and other devices resides 
overseas, while the low-grade as-
sembly goes on in Guangdong or Si-
chuan. US President Donald Trump 
hasn’t helped by threatening tariff s 
on imported Chinese goods and pes-
tering companies such as Apple to 
stop making products in China. 

Rising costs are also reducing 
manufacturers’ profi ts, causing cap-
ital to fl ow out of China’s real econo-
my and into the property market. Its 
evolving middle class don’t want to 
sweat it out on low-grade production 
lines. It’s a warning sign that the 
country’s manufacturing industry 
needs a makeover.

“Economies that change and move 
up the value chain have delivered 
better working and living standards 
across the world since the indus-
trial revolution,” says David Mar-
tin, director of the China-Britain 
Business Council.  

Therefore, Beijing has hatched a 
plan. It’s banking on an industrial 
blueprint called Made in China 2025 
(MIC2025), inspired by Germany’s 
Industry 4.0 and the United States’ 
Industrial Internet of Things, to 

breathe new life into the sector. It 
aims to shift China towards high-
er value, advanced manufacturing 
dominated by automation, robotics, 
big data and cloud computing. The 
key aim is to boost productivity.  

This plan has even greater impe-
tus as China now hits the middle-in-
come trap, with GDP per capita at 
roughly $8,000 a year. This term 
refers to countries who fi nd it diffi  -
cult to catch up with high-income 
economies as wages rise and they 
lose their competitive edge export-
ing manufactured goods. There’s a 
belief that new technology invested 
into warehouses from Chongqing to 
Tianjin could give China the shot in 
the arm it needs. 

“Traditional drivers of growth 
such as investment in infrastructure 
are losing steam. China has to go for 
a new growth model driven by inno-
vation,” says Jost Wübbeke, head of 
program economy at the Mercator 
Institute for China Studies. 

“China’s challenge is to incentivise 
an industry that’s used to low-end 
manufacturing. It now needs to de-
sign and produce cutting-edge tech. 
It will also need to upgrade facilities 
by using advanced production tech-
nology, especially smart manufac-
turing tools and processes.”

The goal of MIC2025 is to boost 
ten industrial sectors from aero-
space to electric vehicles, robotics 
to medical equipment. It sets out 
growth targets, research and de-
velopment priorities and China’s 
future global market share. This 
scheme from Beijing’s ruling elite is 
both prescriptive and specifi c in the 
targets it sets. 

the value chain is inevitable; its 
near neighbours have developed 
in a similar path,” says Mr Martin. 
“MIC2025 is important in terms of 
changing the competitive environ-
ment and the challenges of doing 
business with the country. There are 
also new opportunities for UK ex-
pertise to partner with China.”

Whether state-driven policy 
can dictate innovation, which is 

usually a bottom-up, organic pro-
cess, remains to be seen. However, 
the country is in a unique posi-
tion. Already three out of the top 
five smartphone makers globally 
are now Chinese corporations in 
terms of the volume of shipments, 
according to the International 
Data Corporation.

China has also broken the pat-
ent application record, with more 
than a million domestic submis-
sions, according to the World In-
tellectual Property Organisation, 
more than the US, Japan and South 
Korea combined. 

One option could be for China to 
continue to buy up know-how over-
seas. For example, mainland en-
terprises have already gobbled up 
Bio Products Laboratory in the UK 
for $1 billion, London’s Black Cabs 
and Weetabix.  

“China is relatively cash rich, 
therefore looking at international 
companies with an eye for mergers 
and acquisitions is the quicker route 
to moving up the value chain and to 
leveraging both the skills and brand 
reputation of the international com-
pany,” says Mr Martin. 

This could also help address the 
technology gap. Chinese manu-
facturers still lag behind many 
leading enterprises from across 
the globe. Take high-performance 
six-axis and welding robots; they 
must still be imported to work on 
China’s shopfloors, as are many 
other core components for indus-
trial robots. 

“Foreign brands represent nearly 
70 per cent of the market share of 
the Chinese robotics market,” says 
Mr Tung. “There is also a lack of tal-
ent. This makes it very diffi  cult for 
many Chinese enterprises to install 
and use high-end manufacturing 
technologies.”

That’s because complex IT pro-
cesses and computerised ma-
chines require detailed expertise 
in various fi elds of automation, 
engineering and software. There is 
still a question whether the labour 
force in China can reskill itself. 
Herein lie many opportunities for 
overseas corporations. 

Another issue that’s not been 
fully addressed is that increased 
productivity and automation in 
China’s manufacturing industry 
as MIC2025 takes hold could mean 
fewer jobs on the shopfl oor. Howev-
er, a record-breaking eight million 
students will graduate from Chinese 
universities this year, twice as many 
as graduate in the US, and there’s 
also been an explosion in engineer-
ing graduates. 

“The potential loss of workforce 
due to automation is not yet a ma-
jor issue for the [Chinese] govern-
ment. However, sooner or later, 
China will have to face this chal-
lenge,” says Mr Wübbeke. “The 
future of work is not only a Chi-
nese issue. Digital transformation, 
changing social values and worker 
expectations will be disruptive in 
China and globally.”

What is certain is that the world 
will see more Chinese corpora-
tions entering and shaping global 
markets. There’s no doubt that the 
Made in China label still has as a 
fi rm future. 

The Made in China concept is not 
just about branding the country, but 
about giving its people the toolset 
and the capabilities so it can thrive 
in certain sectors. For instance, 
MIC2025 expects Chinese suppli-
ers of high-tech to reach a domestic 
market share of 70 per cent within 
the next eight years. 

“The fact that China is attempt-
ing to move its manufacturing up 
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Manufacturers invest 
in digitalisation 
as Industry 4.0 nears
A digital revolution, driven by automation, is transforming 
the industrial world. Brian Holliday, managing director of 
Siemens Digital Factory, examines how manufacturers  
can stay on the right side of this disruption 

Digitalisation is coming. Indus-
try 4.0, the highly digitised 
environment rich in data and 
interconnected devices, is 

ushering in a new era for manufac-
turers. Seamless and intelligent digital 
platforms are set to boost productivi-
ty, promote flexible production capa-
bility, tackle cyber-security concerns, 
create high-value jobs, aid competi-
tiveness in a global marketplace and 
drive commercial growth.

Looking at this from the business 
community’s perspective, it is clear 
that establishing how the UK’s man-
ufacturing and industrial sectors 
embrace and adapt to a highly dig-
italised future, and benefit from the 
clear opportunity this brings, will be 
a fundamental factor in any future 
economic success.  

The current government-supported 
Industrial Digitalisation Review (IDR), 
led by Siemens UK chief executive 
Juergen Maier and including repre-
sentatives from some of the UK’s most 
prominent businesses, is helping to 
lay the groundwork for a manufac-
turing digital future. It will highlight 
how the design, development and 
deployment of digital technologies 
can support and drive the UK’s digital 
industrial revolution. The review report 
is due in the coming months.

The IDR will set out a clear industri-
al digital roadmap and offer expert 
insight into what needs to be done to 
prepare the economy for the coming 
waves of technological change. 
It seeks to ensure that a thriving 
digital infrastructure supports the 
growth of digitally enhanced busi-
nesses, enabling job creation and a 
more skilled workforce. 

Digital adoption will drive higher 
productivity levels across our impor-
tant manufacturing and industrial 
sectors and, ultimately, the achieve-
ment of long-term economic pros-
perity that will benefit society at 

large. But there is still some way to go.  
According to EEF, the manufac-

turers’ organisation, just 11 per cent 
of manufacturers think the sector 
is geared up to take advantage of 
the fourth industrial revolution. This 
mindset must be changed through 
collaboration and communication, so 
UK companies gain the confidence to 
embrace digital technologies, includ-
ing Siemens’ innovative MindSphere 
open cloud platform with data ana-
lytics and connectivity capabilities, 
and are able to overcome whatever 
barriers stand before them, notably 
investment finance.

In the new world of 
manufacturing, asset finance 
will increasingly be viewed 
as an important investment 
facilitator due to its ability to 
accommodate the total cost 
of ownership approach to key 
digital technology. 

In addition to the technology 
investment, individually 
tailored finance solutions from 
Siemens Financial Services can 
also cover other costs such as 
installation and maintenance. 
Industrial financing solutions 
enable a high level of 
transparency of costs over 
time and allow businesses to 
assess appropriately the cost-
benefit ratio of the acquisition 
right from the start. 

Industrial financing solutions 
not only offer reliable financial 
planning but also contribute to 
the calculation of production 
cost per unit. Payments 
can be arranged to align 
with expected cost-savings 
or improved productivity 
delivered by the newly 
acquired technology. As a 
result, the costs of technology 
acquisition or upgrade can 
be fully offset by the financial 
gains generated by the 
deployment of the machinery 
and technology. 

Investments in digitalisation 
and automation can 
take place in a financially 
sustainable way. As well 
as extending the available 

volume of financing, the 
speed and ease of the 
financing decision and 
arranging asset finance can 
be a key enabler allowing 
manufacturers to act fast to 
seize market opportunities.

It is imperative the benefits 
of digitalisation are promoted, 
reinforced, understood and 
accepted by all businesses 
across the entire value 
chain. Supporting the UK’s 
manufacturing base, from small 
and medium-sized enterprises 
right across the entire supply 
chain, with enabling financing 
options can help ignite a step-
change in digital technology 
adoption and the undoubted 
payback it will bring for all.

For more information please visit www.siemens.co.uk/fom

FINANCING FOR THE FUTURE: SIEMENS FINANCIAL SERVICES

www.siemens.co.uk/fom


FUTURE OF MANUFACTURING RACONTEUR.NET06 01 / 09 / 2017 RACONTEUR.NET FUTURE OF MANUFACTURING 0701 / 09 / 2017

Seeing a future for
Google Glass 2.0?

Google Glass has now been targeted at manufacturing and 
other enterprise uses, but will it succeed second time around?

The launch of 
business-fo-
cused Google 
Glass Enter-
prise Edition 

comes two years after the orig-
inal Google wearable failed to 
connect with consumers and 
was withdrawn from sale. Goog-
le worked with industry to cre-
ate this new version of Glass, in 
an effort to meet the demands 
and expectations of enterprise 
customers, with enhanced 
battery life and power among  
the improvements.

Futurist and trends expert 
Jim Carroll believes these 
changes may be enough to 
make the new Glass EE a suc-
cess. “It’s long been a rule that 
the first generation of a product 
is hard to do, but what comes 
from that effort is invaluable 
insight for the second genera-
tion. This is probably the case 
with Google Glass,” he says.

“It’s perfectly positioned 
for alignment to accelerating 
manufacturing trends, such 
as virtual welding and other 
capabilities that involve an 
increase in ‘spatial manu-
facturing capabilities’. We’re 
witnessing a lot of fast-paced 

FINBARR TOESLAND

trends with virtual and aug-
mented reality, and it ties into 
those trends.” 

A number of manufactur-
ing companies have already 
introduced Google Glass EE 
to their assembly lines with 
great success. One of the cen-
tral advantages of Glass EE 
is its ability to simplify in-
dustrial processes, by speed-
ing up the time it takes to 
complete repetitive but vital 
tasks. Agricultural machine 
manufacturer AGCO man-
aged to reduce machinery 
production time by 25 per 
cent and inspection times by 
30 per cent thanks to Glass 
making access to instructions 
and checklists easier. 

Glass’s capacity to provide 
hands-free, visual access to all 
types of information to work-
ers will be received well in 
the manufacturing industry, 
where efficiency and safely 
are paramount. “Today, we’re 

already seeing manufacturers 
use graphics pads to link oper-
ational machinery with visual 
data in the moment. Gone are 
the days when operators will 
have to sift through log after 
log of metrics to uncover a ma-
chines’ operational efficien-
cy,” says Martin Walder, vice 
president, industry at energy 
management and automation 
specialist Schneider Electric 
UK and Ireland.

“Instead, this connected 
technology will pull in data and 
analytics instantly, informing 
the individual in real time. 
The addition of a tool such as 
Google Glass has the potential 
to take that one step further, 
freeing up the operator’s hands 
and allowing them to interact 
with the machinery and the 
information simultaneously. 
This opens up several doors of 
opportunity in productivity, 
downtime management and 
even electrical distribution.” 

GOOGLE GLASS

It’s perfectly 
positioned for 
alignment to 
accelerating 

manufacturing 
trends

The new and 
i m p r o v e d 
Google Glass 
Enter pr i se 
Edition not 

only faces intense competition 
from Microsoft’s HoloLens, 
but the product will also have 
to shake off the much report-
ed failure of its predecessor. So 
will enterprises be as hesitant 
to embrace Google Glass EE 
as consumers were to accept  
the original?

Dr Vaggelis Giannikas, re-
search associate at the Univer-
sity of Cambridge’s Institute 
for Manufacturing, welcomes 
the industry-friendly improve-
ments in the new version, but 
believes there’s a long way to 
go before widespread industri-
al use, due to practical issues 
as well as hardware limitations 
and software challenges.

“Some users are not willing 
to wear a device with a cam-
era and mic at all times due 

to privacy concerns, with con-
fidentiality issues potential-
ly arising from the fact that 
augmented reality devices 
can capture photos or videos 
from proprietary operations 
and data,” says Dr Giannikas, 
who worked on the previous 
version of Google Glass for in-
dustrial applications.

Glass EE may have the poten-
tial to gain efficiency savings 
over more traditional solutions, 
but this device will not exist in 
isolation, with manufacturers 
needing to see that it can easily 

integrate with existing opera-
tions and IT systems.

Bas de Vos, director of IFS 
Labs at software company IFS, 
believes that after the lack-
lustre consumer response to 
Google Glass, Google must cre-
ate a device with the same type 
of wow factor as Microsoft did 
with HoloLens.

“A challenge that Google, and 
indeed the industry at large, 
faces over the short term is 
price. Google’s initial sales of 
Glass EE to businesses were 
between $1,300 and $1,500 per 
unit. Although at around half 
the current cost of Microsoft’s 
HoloLens, this pricing is still 
a prohibitive factor for many 
smaller manufacturers,” says 
Mr de Vos.

The recent Digital Change 
Survey from IFS found that, 
compared to other sectors, the 
manufacturing industry has 
one of the lowest levels of sat-
isfaction around funding for 
transformative digital projects. 
“It is therefore likely to take 
some time before we see the 
widespread adoption of inno-
vations such as Google Glass in 
enterprise,” he adds.

Mr de Vos maintains that 
while many manufacturers are 
now ready to utilise augment-
ed reality technology solu-
tions, like Google Glass, it will 
not happen overnight. “Until 
the cost falls to a similar price 
to that of a smartphone and 
once there are sector-specif-
ic applications that can work 
with the technology, wide-
spread adoption will remain 
prohibitive for most business-
es,” he concludes. 

A challenge that 
Google, and indeed 
the industry at large, 
faces over the short 

term is price

Workers at agricultural equipment 
manufacturer AGCO use Google 
Glass Enterprise Edition to view 
assembly instructions, make reports 
and get remote video support
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The key to Industry 4.0:
how ERP can unlock the 
value of the IIoT 
Industry 4.0 will fail to deliver without the 
right business management systems

Fragmented systems and out-
dated ways of managing 
data mean British manufac-
turing is failing to take advan-

tage of the opportunities on offer 
from the industrial internet of things 
IIoT), often because business lead-
ers do not understand the need to 
invest in new technology, according 
to David Watts, Sage UK and Ire-
land enterprise vice president. 

Enterprise resource planning (ERP) 
has revolutionised the way in which 
organisations are managed. In-
creased data has become more 
readily available and manual sys-
tems have been automated, saving 
time, reducing costs and minimising 
human error. But now ERP is itself 
being revolutionised by the arrival 
of the industrial internet of things.  

Andrew Spence, UK and Ireland 
solution consulting director at Sage, 
the market leader in business man-
agement systems, says these innova-
tions combined provide an opportu-
nity to manage suppliers, purchases, 
resources, employees and customers 
more effectively than ever.

“The industrial internet of things 
is about connecting machines and 
people, and creating large volumes 
of data,” he says. “But something has 

veloping new business and improv-
ing outcomes.”

Rather than seeing software as an 
end in itself, business leaders should 
regard it as a provider of informa-
tion that they can use to improve 
their business. They might invest in 
expensive machine tools, but often 
these investments don’t follow 
through into their business systems.

“If you buy a new machine tool, 
it’s very easy to justify it with a 
cost-benefit analysis, but the cal-
culation is more complex with an 
end-to-end business process. 
You need confidence and a more 
strategic way of thinking,” says Mr 
Spence. Businesses also need to 
consider the “soft” benefits such 
as improved customer service and 
management of suppliers.

This strategic view is one reason 
why a growing number of compa-
nies are looking to Sage for an ERP 
system that is ready for the chang-
es the IIoT is introducing.  

“Our payments, payroll and people 
systems are pervasive in most or-
ganisations, but now we’re really 
driving innovation with the breadth 
of the capability of our ERP platform 
and its connectivity,” says Mr Watts. 
“You can connect devices to our ERP 
systems. Everything from interacting 
with customers to paying suppliers 
can be done in a seamless process.”

Available as a public cloud, pri-
vately hosted cloud or on-prem-
ise solution, Sage X3 is accessible 
from any device, and is scalable for 
growing and global businesses due 
to its flexibility.

The architecture of X3 is con-
stantly being updated to handle 
increased volumes of data and 
speed of use, says Nana Fifield, 
head of product development, X3 
manufacturing, at Sage. 

“We’re improving user experi-
ence and the ability to bring out 
useful insights from data,” says Ms 
Fifield.  “We’re looking at how we 
can take real-time data and inte-
grate it into X3, so customers have 
all the information that ERP offers 
at their fingertips.”

As an example of a true smart 
supply chain, Ms Fifield points to 
retailers that are introducing smart 
shelves to provide real-time infor-
mation on stock levels. Similarly, 
medical services can use monitor-
ing and mobile devices to enable 
faster testing and data analysis of 
patients before ordering drugs and 
treatments accordingly.

“With the next-generation supply 
chains offering end-to-end visibility 
and control, Sage X3 will be able to 
take orders for parts and products 
and, using the power of devices and 
other forms of data, it will be able 
to make decisions about different 
transport options by proactively 
monitoring environmental condi-
tions and cost factors,” she says. 
“These supply chains will also be 
able to access data from products 

on the ground to see how ma-
chines are responding to environ-
mental conditions.”

As businesses come to terms with 
the practicalities of Brexit and the 
risk of increased regulation, X3’s 
global reach means it’s already 
prepared for these challenges. 

In this world of faster and more un-
predictable economic and political 
change, X3 benefits from the agility 
and flexibility offered by the cloud 
to develop automation and robot-
ics more quickly, bringing solutions 
to market much faster and receiving 
customer feedback more rapidly. It 
also allows companies to update 
their legacy systems in line with their 
budgets and other constraints.

When Sage unveiled the innova-
tions offered by X3, the company 
was taken aback by the response. 
“People were telling us they were 
suddenly aware of what X3, in con-
junction with the IIoT, could offer 
them,” says Ms Fifield. “We had 
clients from sectors as varied as 
manufacturing, sales, pharmaceu-
ticals and agriculture, who could 
suddenly see the benefits of the 
IIoT integrated with ERP to their 
businesses. It was a revelation, but 
only a taste of things to come.”

to orchestrate that data so it can be 
used by organisations to execute 
business processes more efficiently, 
such as ERP. It’s the central nervous 
system of an organisation.”

He points out that machines have 
been talking to each other for dec-
ades, but recent years have seen 
accessibility via mobile increase 
significantly. “Everyone now has a 
mobile device whether they’re pro-
viding, sourcing or viewing informa-
tion and this improved connectivity 
has been a massive driver for ERP.”

However, many companies are still 
missing out on the benefits offered 
by this new world of IIoT-enabled 
ERP. “Most manufacturing business-
es in the UK struggle because of 
fragmented systems that don’t talk 
to each other,” says Mr Spence. “In-
formation is entered and transferred 
manually, meaning that it’s often 
out of date or incorrect.”

This very often comes down to 
misperceptions of the cost of tech-
nology and a limited view of its role. 
He says: “Although cost is a major 
factor for consideration, we also 
need to educate the leaders of our 
manufacturing organisations so 
they understand that technology 
can be used as an enabler for de-

Everything from interacting with 
customers to paying suppliers can be 
done in a seamless process

“Companies also 
appreciate the 
flexibility that 
Sage solutions 
such as X3 offer; 
as they grow it 
grows with them”

“Something has to 
orchestrate data 
so that it can be 
used by organi-
sations to execute 
business process-
es more efficiently”
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Seeing a future for
Google Glass 2.0?

Google Glass has now been targeted at manufacturing and 
other enterprise uses, but will it succeed second time around?

The launch of 
business-fo-
cused Google 
Glass Enter-
prise Edition 

comes two years after the orig-
inal Google wearable failed to 
connect with consumers and 
was withdrawn from sale. Goog-
le worked with industry to cre-
ate this new version of Glass, in 
an effort to meet the demands 
and expectations of enterprise 
customers, with enhanced 
battery life and power among  
the improvements.

Futurist and trends expert 
Jim Carroll believes these 
changes may be enough to 
make the new Glass EE a suc-
cess. “It’s long been a rule that 
the first generation of a product 
is hard to do, but what comes 
from that effort is invaluable 
insight for the second genera-
tion. This is probably the case 
with Google Glass,” he says.

“It’s perfectly positioned 
for alignment to accelerating 
manufacturing trends, such 
as virtual welding and other 
capabilities that involve an 
increase in ‘spatial manu-
facturing capabilities’. We’re 
witnessing a lot of fast-paced 

FINBARR TOESLAND

trends with virtual and aug-
mented reality, and it ties into 
those trends.” 

A number of manufactur-
ing companies have already 
introduced Google Glass EE 
to their assembly lines with 
great success. One of the cen-
tral advantages of Glass EE 
is its ability to simplify in-
dustrial processes, by speed-
ing up the time it takes to 
complete repetitive but vital 
tasks. Agricultural machine 
manufacturer AGCO man-
aged to reduce machinery 
production time by 25 per 
cent and inspection times by 
30 per cent thanks to Glass 
making access to instructions 
and checklists easier. 

Glass’s capacity to provide 
hands-free, visual access to all 
types of information to work-
ers will be received well in 
the manufacturing industry, 
where efficiency and safely 
are paramount. “Today, we’re 

already seeing manufacturers 
use graphics pads to link oper-
ational machinery with visual 
data in the moment. Gone are 
the days when operators will 
have to sift through log after 
log of metrics to uncover a ma-
chines’ operational efficien-
cy,” says Martin Walder, vice 
president, industry at energy 
management and automation 
specialist Schneider Electric 
UK and Ireland.

“Instead, this connected 
technology will pull in data and 
analytics instantly, informing 
the individual in real time. 
The addition of a tool such as 
Google Glass has the potential 
to take that one step further, 
freeing up the operator’s hands 
and allowing them to interact 
with the machinery and the 
information simultaneously. 
This opens up several doors of 
opportunity in productivity, 
downtime management and 
even electrical distribution.” 

GOOGLE GLASS

It’s perfectly 
positioned for 
alignment to 
accelerating 

manufacturing 
trends

The new and 
i m p r o v e d 
Google Glass 
Enter pr i se 
Edition not 

only faces intense competition 
from Microsoft’s HoloLens, 
but the product will also have 
to shake off the much report-
ed failure of its predecessor. So 
will enterprises be as hesitant 
to embrace Google Glass EE 
as consumers were to accept  
the original?

Dr Vaggelis Giannikas, re-
search associate at the Univer-
sity of Cambridge’s Institute 
for Manufacturing, welcomes 
the industry-friendly improve-
ments in the new version, but 
believes there’s a long way to 
go before widespread industri-
al use, due to practical issues 
as well as hardware limitations 
and software challenges.

“Some users are not willing 
to wear a device with a cam-
era and mic at all times due 

to privacy concerns, with con-
fidentiality issues potential-
ly arising from the fact that 
augmented reality devices 
can capture photos or videos 
from proprietary operations 
and data,” says Dr Giannikas, 
who worked on the previous 
version of Google Glass for in-
dustrial applications.

Glass EE may have the poten-
tial to gain efficiency savings 
over more traditional solutions, 
but this device will not exist in 
isolation, with manufacturers 
needing to see that it can easily 

integrate with existing opera-
tions and IT systems.

Bas de Vos, director of IFS 
Labs at software company IFS, 
believes that after the lack-
lustre consumer response to 
Google Glass, Google must cre-
ate a device with the same type 
of wow factor as Microsoft did 
with HoloLens.

“A challenge that Google, and 
indeed the industry at large, 
faces over the short term is 
price. Google’s initial sales of 
Glass EE to businesses were 
between $1,300 and $1,500 per 
unit. Although at around half 
the current cost of Microsoft’s 
HoloLens, this pricing is still 
a prohibitive factor for many 
smaller manufacturers,” says 
Mr de Vos.

The recent Digital Change 
Survey from IFS found that, 
compared to other sectors, the 
manufacturing industry has 
one of the lowest levels of sat-
isfaction around funding for 
transformative digital projects. 
“It is therefore likely to take 
some time before we see the 
widespread adoption of inno-
vations such as Google Glass in 
enterprise,” he adds.

Mr de Vos maintains that 
while many manufacturers are 
now ready to utilise augment-
ed reality technology solu-
tions, like Google Glass, it will 
not happen overnight. “Until 
the cost falls to a similar price 
to that of a smartphone and 
once there are sector-specif-
ic applications that can work 
with the technology, wide-
spread adoption will remain 
prohibitive for most business-
es,” he concludes. 

A challenge that 
Google, and indeed 
the industry at large, 
faces over the short 

term is price

Workers at agricultural equipment 
manufacturer AGCO use Google 
Glass Enterprise Edition to view 
assembly instructions, make reports 
and get remote video support
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The key to Industry 4.0:
how ERP can unlock the 
value of the IIoT 
Industry 4.0 will fail to deliver without the 
right business management systems

Fragmented systems and out-
dated ways of managing 
data mean British manufac-
turing is failing to take advan-

tage of the opportunities on offer 
from the industrial internet of things 
IIoT), often because business lead-
ers do not understand the need to 
invest in new technology, according 
to David Watts, Sage UK and Ire-
land enterprise vice president. 

Enterprise resource planning (ERP) 
has revolutionised the way in which 
organisations are managed. In-
creased data has become more 
readily available and manual sys-
tems have been automated, saving 
time, reducing costs and minimising 
human error. But now ERP is itself 
being revolutionised by the arrival 
of the industrial internet of things.  

Andrew Spence, UK and Ireland 
solution consulting director at Sage, 
the market leader in business man-
agement systems, says these innova-
tions combined provide an opportu-
nity to manage suppliers, purchases, 
resources, employees and customers 
more effectively than ever.

“The industrial internet of things 
is about connecting machines and 
people, and creating large volumes 
of data,” he says. “But something has 

veloping new business and improv-
ing outcomes.”

Rather than seeing software as an 
end in itself, business leaders should 
regard it as a provider of informa-
tion that they can use to improve 
their business. They might invest in 
expensive machine tools, but often 
these investments don’t follow 
through into their business systems.

“If you buy a new machine tool, 
it’s very easy to justify it with a 
cost-benefit analysis, but the cal-
culation is more complex with an 
end-to-end business process. 
You need confidence and a more 
strategic way of thinking,” says Mr 
Spence. Businesses also need to 
consider the “soft” benefits such 
as improved customer service and 
management of suppliers.

This strategic view is one reason 
why a growing number of compa-
nies are looking to Sage for an ERP 
system that is ready for the chang-
es the IIoT is introducing.  

“Our payments, payroll and people 
systems are pervasive in most or-
ganisations, but now we’re really 
driving innovation with the breadth 
of the capability of our ERP platform 
and its connectivity,” says Mr Watts. 
“You can connect devices to our ERP 
systems. Everything from interacting 
with customers to paying suppliers 
can be done in a seamless process.”

Available as a public cloud, pri-
vately hosted cloud or on-prem-
ise solution, Sage X3 is accessible 
from any device, and is scalable for 
growing and global businesses due 
to its flexibility.

The architecture of X3 is con-
stantly being updated to handle 
increased volumes of data and 
speed of use, says Nana Fifield, 
head of product development, X3 
manufacturing, at Sage. 

“We’re improving user experi-
ence and the ability to bring out 
useful insights from data,” says Ms 
Fifield.  “We’re looking at how we 
can take real-time data and inte-
grate it into X3, so customers have 
all the information that ERP offers 
at their fingertips.”

As an example of a true smart 
supply chain, Ms Fifield points to 
retailers that are introducing smart 
shelves to provide real-time infor-
mation on stock levels. Similarly, 
medical services can use monitor-
ing and mobile devices to enable 
faster testing and data analysis of 
patients before ordering drugs and 
treatments accordingly.

“With the next-generation supply 
chains offering end-to-end visibility 
and control, Sage X3 will be able to 
take orders for parts and products 
and, using the power of devices and 
other forms of data, it will be able 
to make decisions about different 
transport options by proactively 
monitoring environmental condi-
tions and cost factors,” she says. 
“These supply chains will also be 
able to access data from products 

on the ground to see how ma-
chines are responding to environ-
mental conditions.”

As businesses come to terms with 
the practicalities of Brexit and the 
risk of increased regulation, X3’s 
global reach means it’s already 
prepared for these challenges. 

In this world of faster and more un-
predictable economic and political 
change, X3 benefits from the agility 
and flexibility offered by the cloud 
to develop automation and robot-
ics more quickly, bringing solutions 
to market much faster and receiving 
customer feedback more rapidly. It 
also allows companies to update 
their legacy systems in line with their 
budgets and other constraints.

When Sage unveiled the innova-
tions offered by X3, the company 
was taken aback by the response. 
“People were telling us they were 
suddenly aware of what X3, in con-
junction with the IIoT, could offer 
them,” says Ms Fifield. “We had 
clients from sectors as varied as 
manufacturing, sales, pharmaceu-
ticals and agriculture, who could 
suddenly see the benefits of the 
IIoT integrated with ERP to their 
businesses. It was a revelation, but 
only a taste of things to come.”

to orchestrate that data so it can be 
used by organisations to execute 
business processes more efficiently, 
such as ERP. It’s the central nervous 
system of an organisation.”

He points out that machines have 
been talking to each other for dec-
ades, but recent years have seen 
accessibility via mobile increase 
significantly. “Everyone now has a 
mobile device whether they’re pro-
viding, sourcing or viewing informa-
tion and this improved connectivity 
has been a massive driver for ERP.”

However, many companies are still 
missing out on the benefits offered 
by this new world of IIoT-enabled 
ERP. “Most manufacturing business-
es in the UK struggle because of 
fragmented systems that don’t talk 
to each other,” says Mr Spence. “In-
formation is entered and transferred 
manually, meaning that it’s often 
out of date or incorrect.”

This very often comes down to 
misperceptions of the cost of tech-
nology and a limited view of its role. 
He says: “Although cost is a major 
factor for consideration, we also 
need to educate the leaders of our 
manufacturing organisations so 
they understand that technology 
can be used as an enabler for de-

Everything from interacting with 
customers to paying suppliers can be 
done in a seamless process

“Companies also 
appreciate the 
flexibility that 
Sage solutions 
such as X3 offer; 
as they grow it 
grows with them”

“Something has to 
orchestrate data 
so that it can be 
used by organi-
sations to execute 
business process-
es more efficiently”
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Where’s the 
rage against
machines?
Jobs lost to automation is a political 
issue, but one that US President Donald 
Trump seems to be ignoring, despite 
voters’ concerns

AUTOMATION AND POLITICS

SHARON THIRUCHELVAM

SHARE OF JOBS AT POTENTIAL HIGH RISK OF AUTOMATION
BY THE EARLY-2030s

PwC/Offi  ce for National Statistics/OECD 2017

Automation 
is already 

causing political 
polarisation and 
swings to the left 

and right

The Trump 
administration has 
made job creation 
a central focus and 
dismissed the threat 
that automation 
poses to the 
American blue-
collar workforce
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R eturning American man-
ufacturing jobs to US soil 
was a headline cause for 
the Trump presidential 

campaign. Now, as then, President 
Trump rails against the culprits 
he sees as standing in the way of 
“American jobs for American peo-
ple” – large trade deals, global out-
sourcing, competition from China 
and immigration. But rarely, if ever, 
does he touch upon automation. 

“Automation was the secret Roset-
ta Stone of this election,” says Mark 
Muro, senior fellow and policy direc-
tor of the metropolitan policy pro-
gram at the Brookings Institute. “It 
didn’t determine the outcome, but 
the economy is the overwhelming 
backdrop to what happened.” 

Researchers at the Oxford Mar-
tin School, in corroboration, have 
found evidence of a relationship be-
tween electoral districts’ exposure 
to automation and their share of 

for the US government, working 
hand in hand with universities and 
companies, to train the next gener-
ations of manufacturing employees. 
US spending on public and private 
training currently trails behind its 
industrial competitors at less than 1 
per cent of GDP.

What of the older, low-skilled 
workers, who will be gradually and 
silently managed out of the work-
force? Mr Muro proposes a “uni-
versal basic adjustment benefi t”, 
a package of measures including 
wage insurance, job counselling, 
relocation subsidies, and other fi -
nancial and career help that would 
aid individuals to transition from 
unemployment or retrain. It will be 
a hard sell, he acknowledges, given 
Republicans’ traditional opposition 
ideologically to all permutations of 
welfare, but even conservativism, 
Mr Muro argues in a forthcoming 
paper, is demonstrating the poten-
tial to be “disrupted by technologi-
cal disruption”.

As the digital revolution makes 
dislocation and job insecurity the 
new normal, conservative parties 
for whom the idea would have until 
recently been anathema are again 
embracing the idea of an industrial 
strategy and long-term planning to 
ease the pains of transition. 

Researchers at the Oxford Mar-
tin School have found that auto-
mation is already causing politi-
cal polarisation and swings to the 
left and right. Voting behaviour is 
begging for bold answers. Lest we 
forget, at the beginning of the first 
industrial revolution, frustrated 
weavers burned down the facto-
ries containing the equipment that 
replaced them; by its end, their 
grievances had been rationalised 
into a more coherent objection, 
The Communist Manifesto. 

tivity has been sealed. Productivity 
is the ultimate goal of automation 
and an important factor in long-
term economic growth, a measure by 
which the US economy has been un-
impressive over the last decade. 

Trump’s focus on the repatriation 
of US manufacturing could indeed 
see US factories benefi t from the 
falling price in robotics, which may 
undercut emerging and develop-
ing countries’ former competitive 
advantage, which was founded on 
comparatively low labour costs. 
Also, more US companies are begin-
ning to recognise that through off -
shoring they lose out on higher-level 
design learning, which cannot be 
completely divorced from the pro-
duction process. “Manufacturing 
amounts to about 60 to 80 per cent 
of industry R&D – it’s an innovation 
sector,” concludes Mr Muro.

At present, the US workforce lacks 
the skills required to undertake the 
highly technical and specialist work 
of future manufacturing. Political 
will and investment will be crucial 

ministration fully apprehends the 
drivers of voters’ grievances and 
the actions required to mitigate 
them or whether it is expediently 
ignoring them. 

David Autor, economist at MIT, be-
lieves automation is already respon-
sible for greater manufacturing job 
losses than outsourcing or trade. Yet 
meanwhile, Trump’s treasury sec-
retary Steve Mnuchin has declared 
automation “not even on our radar 
screen” and that the problem is like-
ly to be “50 to 100 more years away”. 

For the time being, some job loss-
es to automation will be held off  by 
upfront costs that are at present too 
prohibitively large for most large 
and medium-sized companies. But 
over the next decade, Boston Con-
sulting Group predicts, the price of 
industrial robots and their enabling 
software will drop by 20 per cent, 
while their performance will im-
prove by 5 per cent each year. Given 
the private sector’s openness about 
automation and the public’s palpa-
ble anxiety, why is the Trump ad-
ministration not giving the issue the 
attention it requires?

Thomas Davenport, author of 
Only Humans Need Apply: Win-
ners and Losers in the Age of Smart 
Machines, argues in the Harvard 
Business Review, that Trump, in his 
business-style and as supposed au-
thor of The Art of the Deal, “clearly 
has a penchant for sparring with 
opponents in highly visible negoti-
ations… but automation-related job 
loss is more diffi  cult to negotiate”. 
Mr Davenport surmises: “It’s a com-
plex subject that doesn’t lend itself 
to TV sound bites or tweets.” 

President Trump may be able to get 
away with trade protectionism, but 
protectionism against productivity 
is not an option. Ever since the Brit-
ish jumpstarted the Industrial Revo-
lution by doing what no other nation 
had before dared, sacrifi cing their 
citizens’ employment to productivi-
ty, the marriage between politicians 
in Western economies and produc-

voters supporting Donald Trump, 
strongly suggesting, as they put it, 
that “the presidential election was 
a riot against the machines by dem-
ocratic means”. 

The past 200 years have seen in-
creasing automation, vastly im-
proved global living standards, but 
“creative destruction” – famously 
described by economist Joseph 
Schumpeter as accompanying tech-
nological change – brings with it 
winners and losers. Since the com-
puting age began in the early-1980s, 
growth has failed to trickle down to 
ordinary Americans. From 1979 to 
2013, productivity growth was eight 
times faster than growth in workers’ 
hourly compensation. As produc-
tivity grew by 64.9 per cent, hourly 
compensation grew by only 8.2 per 
cent for 80 per cent of the American 
workforce, while the top 1 per cent of 
earners saw cumulative gains in an-
nual wages of 153.6 per cent. 

A vote for Trump may have repre-
sented a vote for change, but it is far 
from clear whether the Trump ad-
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The time to invest 
in digital is now
Sterling’s fall has provided a welcome boost for UK 
manufacturing exports. And it is while things are 
looking rosier that manufacturers need to invest in 
the digital technology and transformation, which will 
secure long-term customer loyalty

Things are good right now for 
manufacturers that export. 
While you shouldn’t change 
for change sake, I believe 

that it is easier to invest for the future 
when times are good. You only have 
to look at what’s happened in the 
oil and gas industries, and the thou-
sands of jobs lost as a result of the 
market downturn. 

Nobody wants to see manufac-
turing go the same way and, when 
things do change, be it Brexit or ex-
change rates, we don’t want a re-
action that inflicts damage on the 
industry. To secure the future of man-
ufacturing, my advice is to embrace 
digital transformation now.

Earlier this year, a survey carried out 
by IFS and Raconteur of 750 compa-
nies revealed the number-one reason 
for adopting digital transformation is 

to improve internal efficiencies. This is 
always going to be one of the primary 
drivers of change. Another is to improve 
customer satisfaction and this is where 
the clever manufacturers are looking, 
at how they make their customers hap-
pier and give them compelling reasons 
to stay with them and continue to buy 
their products or services.  

In the context of digital transfor-
mation they are finding ways to apply 
some of these new technologies to 
make their customers happier and 
build a long-term future for their com-
pany, regardless of what happens 
with Brexit or the exchange rate.

Fundamental to this is establish-
ing an omnichannel support contact 
centre, from the customers’ point of 
view, effectively combining all the 
channels through which they voice 
their opinion, including their satisfac-
tion, or lack of it, from e-mail to social 
media, into a single channel. 

As well as the interactions they have 
with their direct customers, manufac-
turers must listen to and manage the 
chatter taking place in other areas. 
The way that consumers buy products 
is changing and, in increasingly digital 
world, manufacturing has to respond 
accordingly by using different tech-
nology to help listen to consumers and 
apply feedback to their products and 

services. Crucially, they must make 
that investment now while they have 
the opportunity.

Inevitably there will be challeng-
es. A lot of manufacturers don’t fully 
understand the different technolo-
gies that are driving transformation 
– the internet of things (IoT), cloud, 
3D printing, servitisation, augment-
ed and virtual reality – and don’t 
know where to start. The scale of the 
transformation process can be over-
whelming, so my advice to customers 
is to start with a small project and run 
it for a few weeks with a small team. 
Your aim is to win the trust and belief 
in what you are doing that you will 
need to take it to the board. Whether 
it is an IoT or servitisation project, by 
doing it on a small scale, on a single 
production line, you can assess the 
results and understand how it can 
be used to improve the business on 
a much larger scale.

One IFS client, a furniture man-
ufacturer, has really grasped this 
concept by adding cloud servic-
es to their offering. As a result, this 
very traditional manufacturer is now 
providing consultancy services, fit-
ting out entire offices, by selling or 
offering for rent the furniture they 
produce. They made the effort to 
really understand what it was their 
customers were aiming to do. Con-
sequently, they have moved up a 
gear and also moved the value their 
customers receive, away from purely 
the product they are making.

Another great example of a 
manufacturer using technology to 
engage customers more closely 

is a paint company that produces 
paint for ships’ hulls. By adopting 
IoT technology, they now introduce 
and can guarantee performance 
savings for their customers, by 
placing thousands of sensors on 
the hull, which generate data on 
drag as the vessel moves through 
the water. Based on this data, they 
can recommend the best time to 
repaint the hull to improve efficien-
cy and guarantee a payback within 
12 months. 

They are no longer just selling 
paint; they are selling the capabili-
ty to improve shipping performance. 
These things weren’t possible a few 
years ago. With the rise of the cloud 
and IoT they are a reality.

Servitisation is a way of securing 
long-term customer engagement. 
A company that we work with that 
manufactures hand-cleaning gels 
now makes and sells the gel dispens-
ers. They now offer their customers a 
complete cleaning solution.

The principle in all these examples 
is that the manufacturer has clear-
ly understood what the customer 
is trying to do with their product. If 
you are asking ‘how can this digital 
technology help me as a chair man-
ufacturer?’ you are coming at it from 
the wrong direction. You need to 
look through your customers’ eyes, 
walk a mile in their shoes and see 
what are they trying to do? Work 
with your customers, help them 
achieve their objective and you’ll 
get that longevity of their loyalty.

Not all the new technology avail-
able today will be adopted by 

manufacturers, but nevertheless 
they must be innovative enough 
to show their customers what is 
possible. With its wealth of experi-
ence and industry knowledge IFS is 
working with manufacturing clients 
all over the world, helping them 
make that transition. We have the 
investment in technology and proof 
of concept, and want to share our 
experience and knowledge with 
manufacturers, and help them to 
secure a better and faster return on 
their investment.

Who knows what the next digital 
technology development will be for 
manufacturing? Robotics and auto-
mation have been around for some 
time, but how will they evolve? Pro-
gress has been fairly slow with 3D 
printing, but the aerospace industry 
is already starting to manufacture 
lighter or better components than 
those produced by conventional 
manufacturing processes.

The future of manufacturing rests 
on companies being more compet-
itive, more efficient and more inno-
vative. Will your company be around 
in the next five, ten or fifteen years?  
The answer to that will depend on 
how well you apply the digital tech-
nologies that are available to find-
ing out what your customers want to 
do, almost before they themselves 
are absolutely clear about it – and 
delivering on it.

For more information please visit 
www.ifsworld.com/times, 
call 01494 428900 or mail
info.uk@ifsworld.com

To secure the future of 
manufacturing, my advice is to 
embrace digital transformation now

IFS/Raconteur global digital change survey; commissioned in Q2 2017, researching 750 industry professionals

TOP DRIVERS OF CHANGE GLOBALLY
ACROSS ALL INDUSTRIES SURVEYED

Internal process efficiencies 

Accelerating innovation 

Growth opportunities  
in new markets 

Competitive differentiation 
/advantage 

Productivity gains 
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Where’s the 
rage against
machines?
Jobs lost to automation is a political 
issue, but one that US President Donald 
Trump seems to be ignoring, despite 
voters’ concerns

AUTOMATION AND POLITICS

SHARON THIRUCHELVAM

SHARE OF JOBS AT POTENTIAL HIGH RISK OF AUTOMATION
BY THE EARLY-2030s

PwC/Offi  ce for National Statistics/OECD 2017

Automation 
is already 

causing political 
polarisation and 
swings to the left 

and right

The Trump 
administration has 
made job creation 
a central focus and 
dismissed the threat 
that automation 
poses to the 
American blue-
collar workforce
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38%

30%

35%

21%

R eturning American man-
ufacturing jobs to US soil 
was a headline cause for 
the Trump presidential 

campaign. Now, as then, President 
Trump rails against the culprits 
he sees as standing in the way of 
“American jobs for American peo-
ple” – large trade deals, global out-
sourcing, competition from China 
and immigration. But rarely, if ever, 
does he touch upon automation. 

“Automation was the secret Roset-
ta Stone of this election,” says Mark 
Muro, senior fellow and policy direc-
tor of the metropolitan policy pro-
gram at the Brookings Institute. “It 
didn’t determine the outcome, but 
the economy is the overwhelming 
backdrop to what happened.” 

Researchers at the Oxford Mar-
tin School, in corroboration, have 
found evidence of a relationship be-
tween electoral districts’ exposure 
to automation and their share of 

for the US government, working 
hand in hand with universities and 
companies, to train the next gener-
ations of manufacturing employees. 
US spending on public and private 
training currently trails behind its 
industrial competitors at less than 1 
per cent of GDP.

What of the older, low-skilled 
workers, who will be gradually and 
silently managed out of the work-
force? Mr Muro proposes a “uni-
versal basic adjustment benefi t”, 
a package of measures including 
wage insurance, job counselling, 
relocation subsidies, and other fi -
nancial and career help that would 
aid individuals to transition from 
unemployment or retrain. It will be 
a hard sell, he acknowledges, given 
Republicans’ traditional opposition 
ideologically to all permutations of 
welfare, but even conservativism, 
Mr Muro argues in a forthcoming 
paper, is demonstrating the poten-
tial to be “disrupted by technologi-
cal disruption”.

As the digital revolution makes 
dislocation and job insecurity the 
new normal, conservative parties 
for whom the idea would have until 
recently been anathema are again 
embracing the idea of an industrial 
strategy and long-term planning to 
ease the pains of transition. 

Researchers at the Oxford Mar-
tin School have found that auto-
mation is already causing politi-
cal polarisation and swings to the 
left and right. Voting behaviour is 
begging for bold answers. Lest we 
forget, at the beginning of the first 
industrial revolution, frustrated 
weavers burned down the facto-
ries containing the equipment that 
replaced them; by its end, their 
grievances had been rationalised 
into a more coherent objection, 
The Communist Manifesto. 

tivity has been sealed. Productivity 
is the ultimate goal of automation 
and an important factor in long-
term economic growth, a measure by 
which the US economy has been un-
impressive over the last decade. 

Trump’s focus on the repatriation 
of US manufacturing could indeed 
see US factories benefi t from the 
falling price in robotics, which may 
undercut emerging and develop-
ing countries’ former competitive 
advantage, which was founded on 
comparatively low labour costs. 
Also, more US companies are begin-
ning to recognise that through off -
shoring they lose out on higher-level 
design learning, which cannot be 
completely divorced from the pro-
duction process. “Manufacturing 
amounts to about 60 to 80 per cent 
of industry R&D – it’s an innovation 
sector,” concludes Mr Muro.

At present, the US workforce lacks 
the skills required to undertake the 
highly technical and specialist work 
of future manufacturing. Political 
will and investment will be crucial 

ministration fully apprehends the 
drivers of voters’ grievances and 
the actions required to mitigate 
them or whether it is expediently 
ignoring them. 

David Autor, economist at MIT, be-
lieves automation is already respon-
sible for greater manufacturing job 
losses than outsourcing or trade. Yet 
meanwhile, Trump’s treasury sec-
retary Steve Mnuchin has declared 
automation “not even on our radar 
screen” and that the problem is like-
ly to be “50 to 100 more years away”. 

For the time being, some job loss-
es to automation will be held off  by 
upfront costs that are at present too 
prohibitively large for most large 
and medium-sized companies. But 
over the next decade, Boston Con-
sulting Group predicts, the price of 
industrial robots and their enabling 
software will drop by 20 per cent, 
while their performance will im-
prove by 5 per cent each year. Given 
the private sector’s openness about 
automation and the public’s palpa-
ble anxiety, why is the Trump ad-
ministration not giving the issue the 
attention it requires?

Thomas Davenport, author of 
Only Humans Need Apply: Win-
ners and Losers in the Age of Smart 
Machines, argues in the Harvard 
Business Review, that Trump, in his 
business-style and as supposed au-
thor of The Art of the Deal, “clearly 
has a penchant for sparring with 
opponents in highly visible negoti-
ations… but automation-related job 
loss is more diffi  cult to negotiate”. 
Mr Davenport surmises: “It’s a com-
plex subject that doesn’t lend itself 
to TV sound bites or tweets.” 

President Trump may be able to get 
away with trade protectionism, but 
protectionism against productivity 
is not an option. Ever since the Brit-
ish jumpstarted the Industrial Revo-
lution by doing what no other nation 
had before dared, sacrifi cing their 
citizens’ employment to productivi-
ty, the marriage between politicians 
in Western economies and produc-

voters supporting Donald Trump, 
strongly suggesting, as they put it, 
that “the presidential election was 
a riot against the machines by dem-
ocratic means”. 

The past 200 years have seen in-
creasing automation, vastly im-
proved global living standards, but 
“creative destruction” – famously 
described by economist Joseph 
Schumpeter as accompanying tech-
nological change – brings with it 
winners and losers. Since the com-
puting age began in the early-1980s, 
growth has failed to trickle down to 
ordinary Americans. From 1979 to 
2013, productivity growth was eight 
times faster than growth in workers’ 
hourly compensation. As produc-
tivity grew by 64.9 per cent, hourly 
compensation grew by only 8.2 per 
cent for 80 per cent of the American 
workforce, while the top 1 per cent of 
earners saw cumulative gains in an-
nual wages of 153.6 per cent. 

A vote for Trump may have repre-
sented a vote for change, but it is far 
from clear whether the Trump ad-
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The time to invest 
in digital is now
Sterling’s fall has provided a welcome boost for UK 
manufacturing exports. And it is while things are 
looking rosier that manufacturers need to invest in 
the digital technology and transformation, which will 
secure long-term customer loyalty

Things are good right now for 
manufacturers that export. 
While you shouldn’t change 
for change sake, I believe 

that it is easier to invest for the future 
when times are good. You only have 
to look at what’s happened in the 
oil and gas industries, and the thou-
sands of jobs lost as a result of the 
market downturn. 

Nobody wants to see manufac-
turing go the same way and, when 
things do change, be it Brexit or ex-
change rates, we don’t want a re-
action that inflicts damage on the 
industry. To secure the future of man-
ufacturing, my advice is to embrace 
digital transformation now.

Earlier this year, a survey carried out 
by IFS and Raconteur of 750 compa-
nies revealed the number-one reason 
for adopting digital transformation is 

to improve internal efficiencies. This is 
always going to be one of the primary 
drivers of change. Another is to improve 
customer satisfaction and this is where 
the clever manufacturers are looking, 
at how they make their customers hap-
pier and give them compelling reasons 
to stay with them and continue to buy 
their products or services.  

In the context of digital transfor-
mation they are finding ways to apply 
some of these new technologies to 
make their customers happier and 
build a long-term future for their com-
pany, regardless of what happens 
with Brexit or the exchange rate.

Fundamental to this is establish-
ing an omnichannel support contact 
centre, from the customers’ point of 
view, effectively combining all the 
channels through which they voice 
their opinion, including their satisfac-
tion, or lack of it, from e-mail to social 
media, into a single channel. 

As well as the interactions they have 
with their direct customers, manufac-
turers must listen to and manage the 
chatter taking place in other areas. 
The way that consumers buy products 
is changing and, in increasingly digital 
world, manufacturing has to respond 
accordingly by using different tech-
nology to help listen to consumers and 
apply feedback to their products and 

services. Crucially, they must make 
that investment now while they have 
the opportunity.

Inevitably there will be challeng-
es. A lot of manufacturers don’t fully 
understand the different technolo-
gies that are driving transformation 
– the internet of things (IoT), cloud, 
3D printing, servitisation, augment-
ed and virtual reality – and don’t 
know where to start. The scale of the 
transformation process can be over-
whelming, so my advice to customers 
is to start with a small project and run 
it for a few weeks with a small team. 
Your aim is to win the trust and belief 
in what you are doing that you will 
need to take it to the board. Whether 
it is an IoT or servitisation project, by 
doing it on a small scale, on a single 
production line, you can assess the 
results and understand how it can 
be used to improve the business on 
a much larger scale.

One IFS client, a furniture man-
ufacturer, has really grasped this 
concept by adding cloud servic-
es to their offering. As a result, this 
very traditional manufacturer is now 
providing consultancy services, fit-
ting out entire offices, by selling or 
offering for rent the furniture they 
produce. They made the effort to 
really understand what it was their 
customers were aiming to do. Con-
sequently, they have moved up a 
gear and also moved the value their 
customers receive, away from purely 
the product they are making.

Another great example of a 
manufacturer using technology to 
engage customers more closely 

is a paint company that produces 
paint for ships’ hulls. By adopting 
IoT technology, they now introduce 
and can guarantee performance 
savings for their customers, by 
placing thousands of sensors on 
the hull, which generate data on 
drag as the vessel moves through 
the water. Based on this data, they 
can recommend the best time to 
repaint the hull to improve efficien-
cy and guarantee a payback within 
12 months. 

They are no longer just selling 
paint; they are selling the capabili-
ty to improve shipping performance. 
These things weren’t possible a few 
years ago. With the rise of the cloud 
and IoT they are a reality.

Servitisation is a way of securing 
long-term customer engagement. 
A company that we work with that 
manufactures hand-cleaning gels 
now makes and sells the gel dispens-
ers. They now offer their customers a 
complete cleaning solution.

The principle in all these examples 
is that the manufacturer has clear-
ly understood what the customer 
is trying to do with their product. If 
you are asking ‘how can this digital 
technology help me as a chair man-
ufacturer?’ you are coming at it from 
the wrong direction. You need to 
look through your customers’ eyes, 
walk a mile in their shoes and see 
what are they trying to do? Work 
with your customers, help them 
achieve their objective and you’ll 
get that longevity of their loyalty.

Not all the new technology avail-
able today will be adopted by 

manufacturers, but nevertheless 
they must be innovative enough 
to show their customers what is 
possible. With its wealth of experi-
ence and industry knowledge IFS is 
working with manufacturing clients 
all over the world, helping them 
make that transition. We have the 
investment in technology and proof 
of concept, and want to share our 
experience and knowledge with 
manufacturers, and help them to 
secure a better and faster return on 
their investment.

Who knows what the next digital 
technology development will be for 
manufacturing? Robotics and auto-
mation have been around for some 
time, but how will they evolve? Pro-
gress has been fairly slow with 3D 
printing, but the aerospace industry 
is already starting to manufacture 
lighter or better components than 
those produced by conventional 
manufacturing processes.

The future of manufacturing rests 
on companies being more compet-
itive, more efficient and more inno-
vative. Will your company be around 
in the next five, ten or fifteen years?  
The answer to that will depend on 
how well you apply the digital tech-
nologies that are available to find-
ing out what your customers want to 
do, almost before they themselves 
are absolutely clear about it – and 
delivering on it.

For more information please visit 
www.ifsworld.com/times, 
call 01494 428900 or mail
info.uk@ifsworld.com

To secure the future of 
manufacturing, my advice is to 
embrace digital transformation now

IFS/Raconteur global digital change survey; commissioned in Q2 2017, researching 750 industry professionals

TOP DRIVERS OF CHANGE GLOBALLY
ACROSS ALL INDUSTRIES SURVEYED

Internal process efficiencies 

Accelerating innovation 

Growth opportunities  
in new markets 

Competitive differentiation 
/advantage 

Productivity gains 

43%

29%
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26%

ANTONY BOURNE
GLOBAL MANUFACTURING  

INDUSTRY DIRECTOR, IFS

Yo
h4

nn

www.ifsworld.com/times


FUTURE OF MANUFACTURING RACONTEUR.NET10 01 / 09 / 2017

The UK is leading the charge 
as a global technology 
powerhouse. It’s already 
Europe’s runaway digital 

nation with £6.8 billion of digital tech 
investment in 2016, some 50 per cent 
higher than any other European 
country. In fact, UK digital technol-
ogy received more investment last 
year than the next four countries, 
France, Germany, the Netherlands 
and Denmark, combined according 
to Tech Nation. 

But it’s in manufacturing specifi-
cally where investments in technol-
ogy can be translated into a posi-
tive impact on the UK’s economy, 
with a focus on high-value sectors 
such as aerospace, automotive, 
pharmaceuticals and chemicals. 
The fourth industrial revolution or 
Industry 4.0 is now at the top of 
everyone’s agenda and no business 
wants to be left behind in the race 
to develop the factory of the future.  

“The digital age of manufactur-
ing is upon us,” says Professor Sam 
Turner, chief technology officer 
at the High Value Manufacturing 
(HVM) Catapult, a network of ad-
vanced manufacturing technology 
and innovation centres.   

“It’s a critical time now for coun-
tries that have a strong manufac-
turing base such as the US, South 
Korea, China and France. Corpo-
rations, large and small, are trying 
to work out how best to unlock 
value in this age of digital manu-

facture or Industry 4.0 as it is com-
monly referred.”

Britain was the birthplace of the first 
industrial revolution, led the second 
and was an early adopter of the third. 
“We have the opportunity to deter-
mine our own fate with the fourth,” 
says Professor Turner. “We shouldn’t 
default to thinking that this means 
businesses must implement expensive 
and all-pervasive IT systems to stay 
competitive. We have already devel-
oped a portfolio of digital applications 
that make improvements in productiv-
ity and growth achievable for even the 
smallest of manufacturers.

“Revolutions are generated by 
disruptors. We don’t have a huge 
manufacturing base anymore, so 
we’re looking to be disruptive, so the 
UK can leapfrog other nations and 
gain competitive advantage. We 
certainly have the drive, the ingre-
dients and the appetite for this next 
industrial revolution.”

Part of that picture is investment 
in digital manufacturing and is the 
reason why the HVM Catapult now 
operates more than £600-million of 
open-access research and demon-
stration facilities in the UK. Already 
it has worked with more than 7,500 
companies, nearly 50 per cent of 
which are small or medium-sized en-
terprises. The aim is to help innova-
tions from all sectors fulfil their eco-
nomic potential. It has become the 
go-to place for advanced manufac-
turing technology in the UK.

“Many digital manufacturing solu-
tions scare companies because 
they involve huge investments. This 
is the route Germany has taken. 
There is often a backlash against 
this approach. We’re looking at 
plug-and-play digital solutions that 
can cost as little as £1,000,” says 
Professor Turner. 

That’s because many manufac-
turers have legacy systems that 
can’t be replaced by a high-spec 
digital factory overnight. This would 
require eyewatering levels of invest-
ment. Companies may be excited 
by Industry 4.0, but many solutions 
are costly.  

“The issue in this country is an un-
derlying reluctance for manufac-
turing companies to invest in new 
technologies. For many UK manu-
facturers, there needs to be a direct 
and real need before investments 
are made, rather than faith in the 
future. There’s certainly a ‘make and 
mend - why change it’ mentality,” 
says Professor Turner.

“That’s why we look at real prob-
lems in the marketplace and try to 
come up with technological solu-

tions. We answer the question, how 
do you start to digitise an existing 
manufacturing process? The fact is 
many businesses are keen, but con-
fused about this.”

The aim of HVM Catapult’s seven 
technology and innovation centres 
is to bridge this gap by accelerat-
ing the activity between concept 
and commercialisation. The cen-
tres are national assets offering 
access to cutting-edge equip-
ment and expertise in a collabora-
tive environment. 

“We demonstrate what technol-
ogy can do for companies in a risk-
free setting. We show people what 
the factory of the future looks like. 
Many businesses want tangible re-
sults when it comes to digitisation. 
They ask the question, ‘I want to be 
a leader, but what about my return 
on investment?’ We try to offer quick 
wins and tangible benefits,” stresses 
Professor Turner.

“The key thing is to get started and 
demonstrate the benefits. It’s about 
embedding data analytics and em-
bedding intelligence into existing 
systems. It is also about digitising 
processes not parts.” 

The HVM Catapult is key to driv-
ing the future growth of advanced 
manufacturing in the UK. It’s already 
generating net benefits of £15 from 
every £1 of public funding. The long-
term goal is to stimulate growth and 
to create a competitive advantage 
for UK manufacturing.  

The HVM Catapult’s main strength 
is its joined-up approach. An 
open-access and collaborative 
workspace enables technologies 
developed successfully in sectors 
such as aerospace or automotive 
to be rapidly transferred to other in-
dustry sectors. 

“Currently we’re also world lead-
ers in financial technology and 
gaming, we’re now looking at how 
these sectors could benefit digital 
manufacturing processes – there 
are lots of opportunities,” says Pro-
fessor Turner.

Get it right and digital manufac-
turing could deliver a double-digit 
productivity improvement by 2035, 
generating an additional £91.6 bil-
lion to the UK economy and creating 
more than 300,000 new jobs. The 
stakes could not be higher. 

For more information please visit 
hvm.catapult.org.uk

The rise of digitally 
Made in Britain 
A network of technology and innovation centres is helping 
UK manufacturers accelerate into the digital age

We’re looking to 
be disruptive, so the 
UK can leapfrog other 
nations and gain 
competitive advantage

MANUFACTURING IN  
CONSTRUCTION

Laing O’Rourke is a leader in off-site, 
modular manufacturing. The multi-
national construction company embarked 
on an ambitious plan to build a “state of 
the art” factory. 

“We’re good at innovating,” says David 
Brass, general manager of the new 
plant. “But we knew we had to draw 
on best practice from the aerospace 
and automotive industries if we were 
to maximise the benefits of digital 
manufacturing.” 

The HVM Catapult’s Advanced 
Manufacturing Research Centre helped 
Mr Brass develop technologies for the 
new factory. Computer-aided design and 
lasers were used remove a bottleneck 
in the production of a wall product, 
producing a time-saving of 60 per cent, 
and augmented reality, using Microsoft’s 
Hololens, has delivered big efficiency 
gains in the testing of electrical cabinets. 
The centre is now developing the process 
of robot brick laying.
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Saving planet
Earth is more
than a fad

SUSTAINABLE FASHION

01

02

The clothing 
industry has 
struggled with 
excessive and 
wasteful production, 
but sustainable 
manufacturing is  
at last topping  
the agenda

T he dire handling of materi-
als, chemicals, water, emis-
sions and waste poses a seri-
ous problem for the fashion 

industry. Each year the sector uses 
enough water to fill nearly 32 million 
Olympic swimming pools and emits 
carbon dioxide levels equivalent to 
230 million cars, according to the 
Pulse of Fashion report. Meanwhile, 
consumers annually dump 92 mil-
lion tonnes of clothing that could 
have been recycled.

“Projections show that in the 
worst case, the fashion industry 
will face distinct restrictions on 
one or more of its key input fac-
tors, leaving it unable to grow at 
the projected rate, and in the long 
run unable to continue its cur-
rent operating model,” warns Eva 
Kruse, chief executive of non-prof-
it Global Fashion Agenda, which 
authored the report with Boston 
Consulting Group.

The industry has taken a long 
time to acknowledge its impact. 
Sandy Black, a London College of 
Fashion professor, who authored 
The Sustainable Fashion Hand-
book, explains that while things are 
changing, the challenge for com-
panies has been measuring their 

LEO KING

damage. “It’s not feasible to carry 
out a life-cycle assessment on the 
volume of products being produced 
in fashion, unlike other industries 
with slower change and fewer prod-
ucts,” she says. 

Some brands have begun initia-
tives to solve the measurement chal-
lenge, most notably the Sustainable 
Apparel Coalition, whose members 
include Primark, Marks & Spencer, 
Walmart and Nike.

“The era of wilfully ignoring en-
vironmental impacts in fashion is 
coming to an end,” says SAC chief 
executive Jason Kibbey. The or-
ganisation’s Higg Index, used by 
nearly 40 per cent of the industry, 
enables greater scientific bench-
marking of the impact of designs, 
material, energy, water, chemicals 
and distribution.

High street chain H&M, an SAC 
member, is targeting using only 
sustainably sourced materials by 
2030. The key to its success could 
be in its aim to become completely 
circular, so clothes are made en-
tirely from reused materials. Its 
stores already allow collection of 
clothes and the company amassed 
nearly 16,000 tonnes of used cloth-
ing last year. 

“Ninety seven per cent of all 
clothes, textiles and shoes that we 
collect can be repurposed, and 3 per 
cent goes to energy,” notes Catarina 
Midby, sustainability manager at 
H&M UK and Ireland.

Cyndi Rhoades, chief executive 
of circular fashion company Worn 
Again, which is collaborating with 
H&M and Puma to find new ways 

to recycle material, says clothing 
reuse will help deliver the drastic 
changes needed by the industry 
and consumers. 

“There is a new generation of tex-
tile-to-textile recycling technolo-
gies that will enable raw materials, 
like polyester and cellulose from 
cotton non-rewearable clothing, to 
be recaptured, restored back to vir-
gin equivalent quality and reintro-
duced back into the supply chain,” 
she says. When this becomes 
cheaper than using untapped ma-
terials, it will be impossible for 
brands to ignore.

A number of other manufacturers 

are tackling sustainability and ma-
terial usage head on. Levi Strauss 
has saved more than a billion li-
tres of water since 2011, including 
slashing usage in cotton farm-
ing and how it finishes its jeans. 
Nike, which began by using more 
environmentally friendly materi-
als and production with knitted 
uppers on trainers, has gone on to 
halve its manufacturers’ energy 
usage in the last decade.

Many of the large firms, neverthe-
less, can be stuck in their ways and it 
is innovation by startups that holds 
great promise. “Customisation and 
manufacturing on demand is one 

The era of 
wilfully ignoring 
environmental 

impacts in fashion is 
coming to an end

way to make less volume of product 
speculatively and provide only what 
is ordered,” notes Professor Black. 
She cites customised clothing busi-
ness Unmade, which has created 
such a model with interactive tools 
for consumers to order exactly what 
they want.

Success in sustainability, of 
course, relies upon consumers 
wanting environmentally friendly 
items. With clothes buying expect-
ed to increase by 63 per cent by the 
end of the next decade, accord-
ing to the Pulse of Fashion report, 
many fashion brands are encour-
aging consumers to change their 
buying habits. 

“We want to communicate with 
our customers how to consume 
fashion sustainably, offering a di-
verse assortment to create their 
own personal style form rather 
than fast-changing trends,” says 
Ms Midby.

Persuading consumers to change 
will be tough and governments 
need to play their part. Melody Le-
Hew, a professor at Kansas State 
University, who says education and 
increased awareness will be impor-
tant in changing habits, explains 
that consumers “must understand 
how human actions contribute to 
global warming and what the conse-
quences will be if our consumption 
habits do not change.” She adds that 
businesses equally will need to get 
to grips with the importance of mak-
ing changes now.

The immediate incentive for any 
change, barring saving the plan-
et, will no doubt be the bottom 
line. Businesses risk a 3 percent-
age point slide in their margins 
by 2030 if they do not embrace 
sustainable production, Ms Kruse 
warns. “If no action is taken,” she 
says, “fashion brands will find 
themselves squeezed between 
falling average per-item prices, 
deeper discount levels, rising 
costs and resource scarcity along 
the value chain.” 

Change in clothes production is 
more than a fashion – it’s essential.  

01
H&M aims to use 
only sustainably 
sourced materials 
by 2030

02
Stella McCartney, 
whose name is 
now synonymous 
with eco fashion, 
was one of the 
first big designers 
to promote 
sustainability and 
an environmentally 
friendly supply chain
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The UK is leading the charge 
as a global technology 
powerhouse. It’s already 
Europe’s runaway digital 

nation with £6.8 billion of digital tech 
investment in 2016, some 50 per cent 
higher than any other European 
country. In fact, UK digital technol-
ogy received more investment last 
year than the next four countries, 
France, Germany, the Netherlands 
and Denmark, combined according 
to Tech Nation. 

But it’s in manufacturing specifi-
cally where investments in technol-
ogy can be translated into a posi-
tive impact on the UK’s economy, 
with a focus on high-value sectors 
such as aerospace, automotive, 
pharmaceuticals and chemicals. 
The fourth industrial revolution or 
Industry 4.0 is now at the top of 
everyone’s agenda and no business 
wants to be left behind in the race 
to develop the factory of the future.  

“The digital age of manufactur-
ing is upon us,” says Professor Sam 
Turner, chief technology officer 
at the High Value Manufacturing 
(HVM) Catapult, a network of ad-
vanced manufacturing technology 
and innovation centres.   

“It’s a critical time now for coun-
tries that have a strong manufac-
turing base such as the US, South 
Korea, China and France. Corpo-
rations, large and small, are trying 
to work out how best to unlock 
value in this age of digital manu-

facture or Industry 4.0 as it is com-
monly referred.”

Britain was the birthplace of the first 
industrial revolution, led the second 
and was an early adopter of the third. 
“We have the opportunity to deter-
mine our own fate with the fourth,” 
says Professor Turner. “We shouldn’t 
default to thinking that this means 
businesses must implement expensive 
and all-pervasive IT systems to stay 
competitive. We have already devel-
oped a portfolio of digital applications 
that make improvements in productiv-
ity and growth achievable for even the 
smallest of manufacturers.

“Revolutions are generated by 
disruptors. We don’t have a huge 
manufacturing base anymore, so 
we’re looking to be disruptive, so the 
UK can leapfrog other nations and 
gain competitive advantage. We 
certainly have the drive, the ingre-
dients and the appetite for this next 
industrial revolution.”

Part of that picture is investment 
in digital manufacturing and is the 
reason why the HVM Catapult now 
operates more than £600-million of 
open-access research and demon-
stration facilities in the UK. Already 
it has worked with more than 7,500 
companies, nearly 50 per cent of 
which are small or medium-sized en-
terprises. The aim is to help innova-
tions from all sectors fulfil their eco-
nomic potential. It has become the 
go-to place for advanced manufac-
turing technology in the UK.

“Many digital manufacturing solu-
tions scare companies because 
they involve huge investments. This 
is the route Germany has taken. 
There is often a backlash against 
this approach. We’re looking at 
plug-and-play digital solutions that 
can cost as little as £1,000,” says 
Professor Turner. 

That’s because many manufac-
turers have legacy systems that 
can’t be replaced by a high-spec 
digital factory overnight. This would 
require eyewatering levels of invest-
ment. Companies may be excited 
by Industry 4.0, but many solutions 
are costly.  

“The issue in this country is an un-
derlying reluctance for manufac-
turing companies to invest in new 
technologies. For many UK manu-
facturers, there needs to be a direct 
and real need before investments 
are made, rather than faith in the 
future. There’s certainly a ‘make and 
mend - why change it’ mentality,” 
says Professor Turner.

“That’s why we look at real prob-
lems in the marketplace and try to 
come up with technological solu-

tions. We answer the question, how 
do you start to digitise an existing 
manufacturing process? The fact is 
many businesses are keen, but con-
fused about this.”

The aim of HVM Catapult’s seven 
technology and innovation centres 
is to bridge this gap by accelerat-
ing the activity between concept 
and commercialisation. The cen-
tres are national assets offering 
access to cutting-edge equip-
ment and expertise in a collabora-
tive environment. 

“We demonstrate what technol-
ogy can do for companies in a risk-
free setting. We show people what 
the factory of the future looks like. 
Many businesses want tangible re-
sults when it comes to digitisation. 
They ask the question, ‘I want to be 
a leader, but what about my return 
on investment?’ We try to offer quick 
wins and tangible benefits,” stresses 
Professor Turner.

“The key thing is to get started and 
demonstrate the benefits. It’s about 
embedding data analytics and em-
bedding intelligence into existing 
systems. It is also about digitising 
processes not parts.” 

The HVM Catapult is key to driv-
ing the future growth of advanced 
manufacturing in the UK. It’s already 
generating net benefits of £15 from 
every £1 of public funding. The long-
term goal is to stimulate growth and 
to create a competitive advantage 
for UK manufacturing.  

The HVM Catapult’s main strength 
is its joined-up approach. An 
open-access and collaborative 
workspace enables technologies 
developed successfully in sectors 
such as aerospace or automotive 
to be rapidly transferred to other in-
dustry sectors. 

“Currently we’re also world lead-
ers in financial technology and 
gaming, we’re now looking at how 
these sectors could benefit digital 
manufacturing processes – there 
are lots of opportunities,” says Pro-
fessor Turner.

Get it right and digital manufac-
turing could deliver a double-digit 
productivity improvement by 2035, 
generating an additional £91.6 bil-
lion to the UK economy and creating 
more than 300,000 new jobs. The 
stakes could not be higher. 

For more information please visit 
hvm.catapult.org.uk

The rise of digitally 
Made in Britain 
A network of technology and innovation centres is helping 
UK manufacturers accelerate into the digital age

We’re looking to 
be disruptive, so the 
UK can leapfrog other 
nations and gain 
competitive advantage

MANUFACTURING IN  
CONSTRUCTION

Laing O’Rourke is a leader in off-site, 
modular manufacturing. The multi-
national construction company embarked 
on an ambitious plan to build a “state of 
the art” factory. 

“We’re good at innovating,” says David 
Brass, general manager of the new 
plant. “But we knew we had to draw 
on best practice from the aerospace 
and automotive industries if we were 
to maximise the benefits of digital 
manufacturing.” 

The HVM Catapult’s Advanced 
Manufacturing Research Centre helped 
Mr Brass develop technologies for the 
new factory. Computer-aided design and 
lasers were used remove a bottleneck 
in the production of a wall product, 
producing a time-saving of 60 per cent, 
and augmented reality, using Microsoft’s 
Hololens, has delivered big efficiency 
gains in the testing of electrical cabinets. 
The centre is now developing the process 
of robot brick laying.

https://hvm.catapult.org.uk/
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WORLD OF 3D PRINTING
3D printing or additive manufacturing has the potential to transform manufacturing dramatically and permanently. But while take-
up has hitherto proved slow - the technology has been under development since the 1980s - the 3D-printing market is beginning to 
mature as companies continue to increase their spend and technological knowledge. This infographic explores how 3D printing is no 
longer reserved for science fi ction, but permeating every industry, from automotive to pharmaceuticals
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COMMERCIAL FEATURE

Charting new
waters for the
shipping industry

MARINE SERVITISATION

Servitisation is at the heart of the manufacturing 
industry with businesses developing new capabilities 
to provide services and solutions that support their 
products, but the maritime sector is playing catch-up

ALISON COLEMAN

timately reducing the amount of 
maintenance required.

This will also create greater opera-
tional efficiencies for shipping oper-
ators. UK-based software company 
QiO has helped shipping operators to 
overcome the challenges created by 
the retrofitting of sensors that pro-
duce masses of data that are manual-
ly retrieved and only assessed when 
the journey is complete.

QiO’s mobile responsive web ap-
plication deployed in a secure cloud 
environment creates a system that 
can not only detect anomalies, but 
also relate them to historic, current 
and predictive insights for a single 
ship or across the entire fleet, based 
on real-time sensor data. The out-
come is improved fuel efficiency and 
hundreds of thousands of dollars in 
annual cost-savings per vessel.

Long-term asset management and 
maintenance are a priority for mar-
itime manufacturers and operators, 
since downtime directly affects 
overall results, so the IoT can facil-
itate servitisation in this area.

Songa Offshore is an international 
mid-water drilling contractor with a 
strong presence in the North Atlan-
tic basin, operating a fleet of seven 
semi-submersible rigs. To monitor 
asset performance, the company 
has connected IoT sensors to 600 
assets on each of four of its rigs that 
will capture usage metrics. 

To improve maintenance effective-
ness and operationalise IoT data, 
the company has implemented the 
IFS IoT Business Connector, which 
enables it to capture asset condition 
readings that form the basis of plan-
ning and optimising maintenance 
work. This also forms a vital part 
of their strategy for documenting a 
rig’s condition.

Antony Bourne, global manufac-
turing industry director at IFS, says: 
“With the increased level of automa-
tion, Songa Offshore’s objective is to 
reduce the time needed for yard stays 
for the rigs, which means significant 
cost-savings, and at the same time 
dramatically shorten the unplanned 
downtime of each rig, due to better 
control of the equipment’s condition. 
The result is enhanced asset relia-
bility, longer times between service 
intervals, longer asset lifespans and 
cost-savings.”

Through the use of digital technol-
ogy, servitisation will present mar-
itime operators new opportunities 
to sustain competitive advantage, 
with manufacturers able to offer 
uptime guarantees in the form of 
evermore impressive service level 
agreements. By utilising big data 
and the IoT, AI can analyse trends 
to develop the best service plan for 
maritime assets, says Marne Martin, 
chief executive of ServicePower.

She says: “For example, to man-
age engine maintenance, AI-
backed software can recognise 
previous service events and sug-
gest an appropriate plan, while 
locating the best resources for 
the job. It can then send a mes-
sage to the appropriate engineer 
to co-ordinate the job’s next steps. 
This saves time on creating the  
service plan, contacts the most 
qualified available technician and 
provides instant insights to en-
sure project success.

“AI will also help manufacturers 
combine thousands of variables, 
like ship size, asset performance, 
cargo, even the weather, to over 
time continually improve perfor-
mance. This means assets will 
sweat harder to considerably im-
prove the reliability, timeliness 
and even green credentials of mar-
itime organisations.”

The marine industry is at the 
start of its digital journey into 
servitisation, but as technology 
solutions continue to evolve, the 
future for maritime manufactur-
ing looks bright.

Mr Schweikert concludes: “Build-
ing digital capability and eliminat-
ing silos can help ship owners and 
operators to derisk decisions, bring-
ing practical, actionable insights 
into vessel and fleet performance. 
It also opens up opportunities for 
industry collaboration and brings 
a focus on changing processes, not 
just products.” 
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Servitisation will 
present maritime 

operators new 
opportunities to 

sustain competitive 
advantage, with 

manufacturers able 
to offer evermore 
impressive service 
level agreements

BARRIERS TO SERVITISATION
PERCENTAGE OF UK MANUFACTURERS EXPERIENCING BARRIERS  
PREVENTING/DELAYING A MORE SERVITISED APPROACH

The Manufacturer 2017

T he marine industry faces 
considerable challenges 
as vessels spend most of 
their time at sea and, when 

in port, commercial pressures de-
mand a fast turnaround with min-
imum downtime.

The problem is compounded by 
the existence of data silos and resist-
ance to change, as Tim Schweikert, 
president and chief executive of GE’s 
Marine Solutions, explains. 

He says: “Traditional methods of 
managing data have created data 
silos and islands of automation, 
making it difficult to optimise op-
erations across a vessel or systemise 
across the fleet. Moreover, as marine 
operators are traditionally expertise 
dependent in their operations, they 
are often resistant to embracing 
the changes that come with digital 
transformation and servitisation.”

The pressures of market oversup-
ply, low oil revenues for the offshore 
marine industry, rising costs and in-
creasing environmental regulations 
have conspired to force the industry 
to embrace digital technologies, such 
as cloud, artificial intelligence (AI) 
and internet of things (IoT), that cre-
ate opportunities for transformation 
through disruptive innovation, ser-
vitisation and smarter use of data.

“In the marine industry, data is 
most commonly used for post-inci-
dent analysis, offering retrospective 
insights and solutions to problems 
once they have occurred, leading to 
significant dry dock costs and loss of 
revenues,” says Mr Schweikert. “To-
day, investors no longer have the pa-
tience to wait several years for their 
money to deliver dividends, but ex-
pect to see returns much faster.”

Through real-time analysis of 
data, potential problems can be pre-
dicted before they arise, enabling 
operators to shift from prescrip-
tive to predictive maintenance, ul-

BENEFITS OF SERVITISATION
PERCENTAGE OF UK MANUFACTURERS WHO EXPERIENCE/EXPECT TO EXPERIENCE FROM SELLING 
SERVICES ALONGSIDE PRODUCTS

The Manufacturer 2017
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Over the last few years, man-
ufacturing companies have 
greatly improved the effi-
ciency of their operations 

through the use of automation. This has 
enabled them to control variables such 
as temperature, pressure and chemical 
compositions as well as manage the 
performance of an operation.

However, companies have noticed 
that driving efficiency in one area has 
a knock-on effect on others. Improv-
ing efficiency, for instance, has often 
involved pushing assets and plant 
equipment to their limit. This impacts 
safety so real-time control has been 
used to improve this too. In addition, 
driving equipment hard can have a 
detrimental effect on its reliability so 
this has also been drawn into the ex-
panding remit of real-time control. 

Now a new factor is being improved 
by real-time control, alongside effi-
ciency, safety and reliability. It might 
be a newcomer, but it’s the most im-
portant aspect of any business. 

“For 100 years or so industry has 
been ignoring the fact that profita-
bility rather than efficiency is really 
at the heart of the manufacturing or 
production process,” says Dr Peter 
Martin, vice president and Edison 
fellow at Schneider Electric, where 
this new chapter in process control is 
being written.

“We’re discovering that now, with 
the latest developments in technolo-
gy and in control theory, we’re able to 
apply control beyond just efficiency, 
safety and reliability, but to profita-
bility as well. We call it Smart Control.”

The speed at which industry is op-
erating is accelerating rapidly, Dr 
Martin points out, and he cites elec-
tricity as an example. 

“Some 20 years ago, you’d nego-
tiate an agreement with your elec-
tricity supplier to fix the price for, say, 
a year in advance. Today, with open 
power grids, the price might change 
every five to twenty minutes. The 
cost of other inputs such as natural 

gas and raw materials can vary just 
as quickly,” he says. “This variation is 
equally evident at the consumer end. 
Thanks to Google and Amazon, the 
price of a product can change be-
tween morning and evening.”

Traditional enterprise resource 
planning (ERP) systems tend to focus 
on closing the books once a month. 
However, as prices change every few 
minutes, the monthly snapshot that 
managers see doesn’t give them the 
information they need to make the 
right decisions.

Dr Martin and his team have dis-
cussed this problem with more than 
1,000 executives. “We realised that 
by using sensors in a plant we could 
model real-time accounting at each 
cost and value point in the process, 
and these measurements would 
allow us to provide profitability con-
trol, pulled together with efficiency, 
safety and reliability,” he explains.

Operational profitability can be 
measured in real time as key vari-
ables change faster than monthly 
and this information can be used to 
control profitability in a manufac-
turing operation.

So how does Smart Control im-
prove profitability in practical terms? 

Dr Martin gives the example of a 
mineral processing plant, producing 
copper and bronze from base mate-
rials. Typically, in this linear process, 
ore is crushed and then ground to a 
sand-like consistency before a con-
centrator separates the metals from 
the ore. A smelter evaporates the 
water to leave the metals that will 
then be refined.

“Here you have ore and electrici-
ty entering the crushing circuit, and 
ground materials coming out. Three 
factors affect profitability – energy 
and material costs at the time con-
sumed, and the value of the final 
product at the time it is produced,” 
he says. “You need to calculate these 
three variables and put them into the 
control system. The traditional con-
trol algorithm will, say, open a valve 
or manage the speed.

“But with real-time accounting, an 
algorithm will calculate the produc-
tion value at each stage for each 
particular time period and put that 
value into a historian for storage and 
future analysis. As a result, you have 
a day-long list of values at every 
point where cost is incurred.”

Managers can check these costs and 
work out how to improve profitability in 
a way that is considerably more so-
phisticated and more accurate, work-
ing as it does, on a second-by-second 
basis, rather than traditional monthly 
accounting methods that just use the 
average cost factor. This real-time 
accounting information can be used 
to empower the workforce to make 
better real-time decisions to drive the 
greatest operational profitability. 

According to Dr Martin, a group of 
about 50 companies are already ben-
efiting from this new Schneider Electric 
technology and that number is grow-
ing rapidly. Using the latest technolo-
gy, such as EcoStruxureTM Profit Advi-
sor, implementation is faster than ever. 

“We’ve started to deliver this new 
process control as a service using a 
big data analytics tool,” he says. “In-
stead of a couple of months to do a 
full analysis and implementation, we 
can do it in a week. We can also ex-
trapolate backwards, using histori-

Industrial 
automation: 
now it’s 
all about 
profitability 
Automation has transformed 
safety, efficiency and reliability of 
manufacturing, but now it’s also 
being used to focus on the heart of 
any business – profitability 

Improvement 
in product 
value

Reduction 
in energy 
and material 
costs

cal data to look at when profitability 
was good and not so good. With this 
we can help our clients to replicate 
the circumstances that delivered the 
best profitability.”

A benefit of using Smart Control 
to improve profitability is that it can 
be implemented bottom up rather 
than top down, as is the case with 
most ERP systems. “We say to clients 
‘pick a small section and try it on that 
first’,” says Dr Martin. He argues that 
rather than just jumping on the latest 
technological bandwagon, this new 
approach to controlling critical busi-
ness variables answers the question 
“should we?” rather than just “could 
we?” In other words, it’s about prac-
tical benefits.

The whole concept of industri-
al automation systems design will 
go through a major transformation 
over the next five years, he predicts. 
“We’re a conservative industry and so 
the items that we’re selling today will 
still work in 20 years’ time, but there’ll 
be more of a focus on asset perfor-
mance. Each and every asset will act 
as its own autonomous system. After 
all, if we can make autonomous cars, 
we can make autonomous compres-
sors and reactors,” says Dr Martin. 

“More connectivity and computing 
power, smarter, connected products, 
like those compressors, will be able 
to control, monitor and secure them-
selves. The data and information the 
assets provide will enable the indus-
trial workforce to extend that better, 
automatic real-time control to every 
industrial asset, all the way up the en-
terprise value chain. That is the epito-
me of Smart Control and it will enable 
manufacturing companies to move 
from trying to manage their business 
month by month to controlling it in 
real time.

“This will enable manufacturing com-
panies to develop from managing their 
business month by month to controlling 
it in real time and ultimately turn their 
industrial automation investment into a 
profit engine.”

For more information please visit
www.schneider-electric.com
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timately reducing the amount of 
maintenance required.

This will also create greater opera-
tional efficiencies for shipping oper-
ators. UK-based software company 
QiO has helped shipping operators to 
overcome the challenges created by 
the retrofitting of sensors that pro-
duce masses of data that are manual-
ly retrieved and only assessed when 
the journey is complete.

QiO’s mobile responsive web ap-
plication deployed in a secure cloud 
environment creates a system that 
can not only detect anomalies, but 
also relate them to historic, current 
and predictive insights for a single 
ship or across the entire fleet, based 
on real-time sensor data. The out-
come is improved fuel efficiency and 
hundreds of thousands of dollars in 
annual cost-savings per vessel.

Long-term asset management and 
maintenance are a priority for mar-
itime manufacturers and operators, 
since downtime directly affects 
overall results, so the IoT can facil-
itate servitisation in this area.

Songa Offshore is an international 
mid-water drilling contractor with a 
strong presence in the North Atlan-
tic basin, operating a fleet of seven 
semi-submersible rigs. To monitor 
asset performance, the company 
has connected IoT sensors to 600 
assets on each of four of its rigs that 
will capture usage metrics. 

To improve maintenance effective-
ness and operationalise IoT data, 
the company has implemented the 
IFS IoT Business Connector, which 
enables it to capture asset condition 
readings that form the basis of plan-
ning and optimising maintenance 
work. This also forms a vital part 
of their strategy for documenting a 
rig’s condition.

Antony Bourne, global manufac-
turing industry director at IFS, says: 
“With the increased level of automa-
tion, Songa Offshore’s objective is to 
reduce the time needed for yard stays 
for the rigs, which means significant 
cost-savings, and at the same time 
dramatically shorten the unplanned 
downtime of each rig, due to better 
control of the equipment’s condition. 
The result is enhanced asset relia-
bility, longer times between service 
intervals, longer asset lifespans and 
cost-savings.”

Through the use of digital technol-
ogy, servitisation will present mar-
itime operators new opportunities 
to sustain competitive advantage, 
with manufacturers able to offer 
uptime guarantees in the form of 
evermore impressive service level 
agreements. By utilising big data 
and the IoT, AI can analyse trends 
to develop the best service plan for 
maritime assets, says Marne Martin, 
chief executive of ServicePower.

She says: “For example, to man-
age engine maintenance, AI-
backed software can recognise 
previous service events and sug-
gest an appropriate plan, while 
locating the best resources for 
the job. It can then send a mes-
sage to the appropriate engineer 
to co-ordinate the job’s next steps. 
This saves time on creating the  
service plan, contacts the most 
qualified available technician and 
provides instant insights to en-
sure project success.

“AI will also help manufacturers 
combine thousands of variables, 
like ship size, asset performance, 
cargo, even the weather, to over 
time continually improve perfor-
mance. This means assets will 
sweat harder to considerably im-
prove the reliability, timeliness 
and even green credentials of mar-
itime organisations.”

The marine industry is at the 
start of its digital journey into 
servitisation, but as technology 
solutions continue to evolve, the 
future for maritime manufactur-
ing looks bright.

Mr Schweikert concludes: “Build-
ing digital capability and eliminat-
ing silos can help ship owners and 
operators to derisk decisions, bring-
ing practical, actionable insights 
into vessel and fleet performance. 
It also opens up opportunities for 
industry collaboration and brings 
a focus on changing processes, not 
just products.” 
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Servitisation will 
present maritime 

operators new 
opportunities to 

sustain competitive 
advantage, with 

manufacturers able 
to offer evermore 
impressive service 
level agreements

BARRIERS TO SERVITISATION
PERCENTAGE OF UK MANUFACTURERS EXPERIENCING BARRIERS  
PREVENTING/DELAYING A MORE SERVITISED APPROACH

The Manufacturer 2017

T he marine industry faces 
considerable challenges 
as vessels spend most of 
their time at sea and, when 

in port, commercial pressures de-
mand a fast turnaround with min-
imum downtime.

The problem is compounded by 
the existence of data silos and resist-
ance to change, as Tim Schweikert, 
president and chief executive of GE’s 
Marine Solutions, explains. 

He says: “Traditional methods of 
managing data have created data 
silos and islands of automation, 
making it difficult to optimise op-
erations across a vessel or systemise 
across the fleet. Moreover, as marine 
operators are traditionally expertise 
dependent in their operations, they 
are often resistant to embracing 
the changes that come with digital 
transformation and servitisation.”

The pressures of market oversup-
ply, low oil revenues for the offshore 
marine industry, rising costs and in-
creasing environmental regulations 
have conspired to force the industry 
to embrace digital technologies, such 
as cloud, artificial intelligence (AI) 
and internet of things (IoT), that cre-
ate opportunities for transformation 
through disruptive innovation, ser-
vitisation and smarter use of data.

“In the marine industry, data is 
most commonly used for post-inci-
dent analysis, offering retrospective 
insights and solutions to problems 
once they have occurred, leading to 
significant dry dock costs and loss of 
revenues,” says Mr Schweikert. “To-
day, investors no longer have the pa-
tience to wait several years for their 
money to deliver dividends, but ex-
pect to see returns much faster.”

Through real-time analysis of 
data, potential problems can be pre-
dicted before they arise, enabling 
operators to shift from prescrip-
tive to predictive maintenance, ul-

BENEFITS OF SERVITISATION
PERCENTAGE OF UK MANUFACTURERS WHO EXPERIENCE/EXPECT TO EXPERIENCE FROM SELLING 
SERVICES ALONGSIDE PRODUCTS

The Manufacturer 2017

Increased sales  
of products

Reduced overall  
cost of production

Flexibility  
of production

Satisfying customers’ 
requirements

Bank finance/ 
understanding

Lack of  
understanding

Legal complications 
arising from a move
to servitisation

Software not fit 
for purpose

0% 20% 40% 60% 80%

0% 10% 20% 30% 40%

COMMERCIAL FEATURE

Over the last few years, man-
ufacturing companies have 
greatly improved the effi-
ciency of their operations 

through the use of automation. This has 
enabled them to control variables such 
as temperature, pressure and chemical 
compositions as well as manage the 
performance of an operation.

However, companies have noticed 
that driving efficiency in one area has 
a knock-on effect on others. Improv-
ing efficiency, for instance, has often 
involved pushing assets and plant 
equipment to their limit. This impacts 
safety so real-time control has been 
used to improve this too. In addition, 
driving equipment hard can have a 
detrimental effect on its reliability so 
this has also been drawn into the ex-
panding remit of real-time control. 

Now a new factor is being improved 
by real-time control, alongside effi-
ciency, safety and reliability. It might 
be a newcomer, but it’s the most im-
portant aspect of any business. 

“For 100 years or so industry has 
been ignoring the fact that profita-
bility rather than efficiency is really 
at the heart of the manufacturing or 
production process,” says Dr Peter 
Martin, vice president and Edison 
fellow at Schneider Electric, where 
this new chapter in process control is 
being written.

“We’re discovering that now, with 
the latest developments in technolo-
gy and in control theory, we’re able to 
apply control beyond just efficiency, 
safety and reliability, but to profita-
bility as well. We call it Smart Control.”

The speed at which industry is op-
erating is accelerating rapidly, Dr 
Martin points out, and he cites elec-
tricity as an example. 

“Some 20 years ago, you’d nego-
tiate an agreement with your elec-
tricity supplier to fix the price for, say, 
a year in advance. Today, with open 
power grids, the price might change 
every five to twenty minutes. The 
cost of other inputs such as natural 

gas and raw materials can vary just 
as quickly,” he says. “This variation is 
equally evident at the consumer end. 
Thanks to Google and Amazon, the 
price of a product can change be-
tween morning and evening.”

Traditional enterprise resource 
planning (ERP) systems tend to focus 
on closing the books once a month. 
However, as prices change every few 
minutes, the monthly snapshot that 
managers see doesn’t give them the 
information they need to make the 
right decisions.

Dr Martin and his team have dis-
cussed this problem with more than 
1,000 executives. “We realised that 
by using sensors in a plant we could 
model real-time accounting at each 
cost and value point in the process, 
and these measurements would 
allow us to provide profitability con-
trol, pulled together with efficiency, 
safety and reliability,” he explains.

Operational profitability can be 
measured in real time as key vari-
ables change faster than monthly 
and this information can be used to 
control profitability in a manufac-
turing operation.

So how does Smart Control im-
prove profitability in practical terms? 

Dr Martin gives the example of a 
mineral processing plant, producing 
copper and bronze from base mate-
rials. Typically, in this linear process, 
ore is crushed and then ground to a 
sand-like consistency before a con-
centrator separates the metals from 
the ore. A smelter evaporates the 
water to leave the metals that will 
then be refined.

“Here you have ore and electrici-
ty entering the crushing circuit, and 
ground materials coming out. Three 
factors affect profitability – energy 
and material costs at the time con-
sumed, and the value of the final 
product at the time it is produced,” 
he says. “You need to calculate these 
three variables and put them into the 
control system. The traditional con-
trol algorithm will, say, open a valve 
or manage the speed.

“But with real-time accounting, an 
algorithm will calculate the produc-
tion value at each stage for each 
particular time period and put that 
value into a historian for storage and 
future analysis. As a result, you have 
a day-long list of values at every 
point where cost is incurred.”

Managers can check these costs and 
work out how to improve profitability in 
a way that is considerably more so-
phisticated and more accurate, work-
ing as it does, on a second-by-second 
basis, rather than traditional monthly 
accounting methods that just use the 
average cost factor. This real-time 
accounting information can be used 
to empower the workforce to make 
better real-time decisions to drive the 
greatest operational profitability. 

According to Dr Martin, a group of 
about 50 companies are already ben-
efiting from this new Schneider Electric 
technology and that number is grow-
ing rapidly. Using the latest technolo-
gy, such as EcoStruxureTM Profit Advi-
sor, implementation is faster than ever. 

“We’ve started to deliver this new 
process control as a service using a 
big data analytics tool,” he says. “In-
stead of a couple of months to do a 
full analysis and implementation, we 
can do it in a week. We can also ex-
trapolate backwards, using histori-

Industrial 
automation: 
now it’s 
all about 
profitability 
Automation has transformed 
safety, efficiency and reliability of 
manufacturing, but now it’s also 
being used to focus on the heart of 
any business – profitability 

Improvement 
in product 
value

Reduction 
in energy 
and material 
costs

cal data to look at when profitability 
was good and not so good. With this 
we can help our clients to replicate 
the circumstances that delivered the 
best profitability.”

A benefit of using Smart Control 
to improve profitability is that it can 
be implemented bottom up rather 
than top down, as is the case with 
most ERP systems. “We say to clients 
‘pick a small section and try it on that 
first’,” says Dr Martin. He argues that 
rather than just jumping on the latest 
technological bandwagon, this new 
approach to controlling critical busi-
ness variables answers the question 
“should we?” rather than just “could 
we?” In other words, it’s about prac-
tical benefits.

The whole concept of industri-
al automation systems design will 
go through a major transformation 
over the next five years, he predicts. 
“We’re a conservative industry and so 
the items that we’re selling today will 
still work in 20 years’ time, but there’ll 
be more of a focus on asset perfor-
mance. Each and every asset will act 
as its own autonomous system. After 
all, if we can make autonomous cars, 
we can make autonomous compres-
sors and reactors,” says Dr Martin. 

“More connectivity and computing 
power, smarter, connected products, 
like those compressors, will be able 
to control, monitor and secure them-
selves. The data and information the 
assets provide will enable the indus-
trial workforce to extend that better, 
automatic real-time control to every 
industrial asset, all the way up the en-
terprise value chain. That is the epito-
me of Smart Control and it will enable 
manufacturing companies to move 
from trying to manage their business 
month by month to controlling it in 
real time.

“This will enable manufacturing com-
panies to develop from managing their 
business month by month to controlling 
it in real time and ultimately turn their 
industrial automation investment into a 
profit engine.”

For more information please visit
www.schneider-electric.com

$2.7m 
a year

per thermal 
desalination plant

$3m 
a year

per gas plant

$4m 
a year

per cement plant

$2m
incremental 
annual value per 
membrane plant

$35m 
a year

per metals plant

$20m
a year 

per ethylene plant

$450k
incremental annual 
value per combined 
heat and power plant

OPERATIONAL PROFITABILITY IMPROVEMENT

+3%

+2%

+1%

-1%

-2%

-3%

-4%
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 0%

www.schneider-electric.com
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Third dimension adds to manufacturing

K nown as 3D printing be-
cause the machines often 
resemble office printers, 
additive manufacturing 

is the physical realisation of dig-
itally designed ideas through the 
layering of material. It is one of 
the core innovations transforming  
the industrial sector as manufac-
turers embrace the fourth indus-
trial revolution.

The technology involves the 
breakdown of a computer-designed 
3D model into cross sectional layers. 
Each layer is then rendered by a 3D 
printer sequentially to build up the 
part originally designed. 

Unlike many other forms of man-
ufacturing, 3D printing is not sub-
tractive; it does not involve remov-
ing material from a mass nor the 
melting and reforming of material. 
Instead, it only uses the amount re-
quired to produce a part. 

Building in layers allows all kinds 
of unique geometries to be created, 
making 3D printing ideal for pro-
ducing bespoke or tailored parts. 
The current output is generally 
geared towards very specific and 
specialised requirements. 

to $13.4 billion. McKinsey predicts 
an economic impact of up to $550  
billion by 2025. 

Two-thirds of manufacturers are 
already using 3D printing in their 
production systems and 42 per cent 
expect to adopt it for mass manufac-
turing in the next five years, accord-
ing to PwC. Major brands, including 
BMW, Nike and Johnson & Johnson, 
are eyeing it up as a means to produce 
custom parts, while research from 
Boston Consulting Group anticipates 
the aerospace, automotive, and medi-
cal and dental industries will account 
for around half the market in 2020.

Perhaps the most well-known 
adopter of additive manufacturing 
is multinational conglomerate Gen-
eral Electric, which last year spent 
more than $1 billion buying con-
trolling stakes in two leading man-
ufacturers of industrial 3D printers, 
Sweden’s Arcam AB and Germany’s 
Concept Laser.

GE is using laser-powered 3D 
printers and other advanced man-
ufacturing tools to make parts and 
products that were thought impos-
sible to produce using traditional 
technology. The company is devel-
oping the world’s largest laser-pow-
ered 3D printer that prints parts 
from metal powder. 

“This is a transformative tech-
nology that will play a key role 
in enabling the new world of ad-
vanced manufacturing,” says 
Mohammad Ehteshami, vice 
president and general manager at  
GE Additive. 

“Additive manufacturing allows 
customers to achieve improve-
ments in quality, efficiency and 
performance of manufacturing 
operations, and reduction in waste 
and material consumption. Tradi-
tional discrete manufacturing is 
worth over $15 trillion – if the ad-
ditive industry replaces just 0.5 per 
cent of that, it could be a $76-bil-
lion opportunity.”

Manufacturers seek several ben-
efits when deploying 3D printing. 
The advanced capabilities of the 
technology facilitate the realisation 
of parts with complex features and 
geometries previously considered 
impossible to manufacture. 

For a business case, the key sell-
ing points are time and cost-sav-
ings. Product development time 
is saved through the immediate 
realisation of prototypes, which  
can be produced as functional end-
use parts. 

With parts produced almost as the 
finished product, the production 
of bespoke tooling is no longer re-
quired. Continual iterations of a de-
sign are also more easily achieved, 
so testing is completed before any 
investment in tooling. 

Damian Hennessey, director of 
global sales operations at Proto 
Labs, a manufacturer of 3D-print-
ed custom parts, also points to the 
associated environmental benefits. 
“There can be less wastage of mate-
rial compared to other manufactur-
ing techniques,” he says. 

3D printers must now overcome 
their own hype and up their speed if 
mass manufacture is to be achieved. 
Until then, companies are more like-
ly to complement their current man-
ufacturing facilities with one or two 
3D printers, rather than overhaul 
their processes.

A gradual adoption allows man-
ufacturers to build the knowledge 
required for large-scale use. “The 
majority of engineering courses 
still offer very little, if anything, 
in way of additive manufacturing 
content and that needs to change,” 
says Philip Hudson, UK managing 
director at Materialise, a 3D-print-
ing solution provider.

This gap in additive manufactur-
ing skills will have to be filled before 
the true potential of 3D printing is 
realised, but until then it will con-
tinue to gain momentum for produc-
ing parts in low volume for special-
ised applications. 

3D printing is 
set to have a 
transformative 
impact on 
manufacturing 
processes, but 
barriers remain 
before it can 
truly disrupt the 
industrial sector

BEN ROSSI

the products have shifted into the 
“prosumer” market.

In the last ten years, in particular, 
the cost of a 3D printer has reduced 
drastically, from up to £14,000 
to around £300, placing it firm-
ly on the radar of manufacturers 
around the world. IT analyst firm 
Gartner expects 3D printer ship-
ments will more than double by 
2018, increasing end-user spending 

“Using traditional mass-manu-
facturing techniques could prove 
very expensive in these situa-
tions,” says Duncan Smith, direc-
tor of industrial and production 
solutions at Canon UK. “3D print-
ing is ideal when the outcome of 
your project is highly specified and 
low in volume.”

3D printing was first developed 
as a rapid prototyping technique in 
the early-1980s, but the machines 
were expensive and complicated. 
It underwent a series of develop-
ments throughout the decade, 
including the patenting of stereo-
lithography and selective laser sin-
tering processes. 

The early-1990s saw commercial 
adoption as the technology contin-
ued to mature, followed by a wave of 
hobbyist, cheaper 3D printers in the 
2000s and growing hype as the tech-
nology became mainstream in the 
industrial sector. In recent years, 

3D PRINTING

Russian firm Apis 
Cor is able to 
print a 400sq-ft 
concrete house in 
just 24 hours with 
no wastage

This is a 
transformative 

technology that will 
play a key role in 
enabling the new 

world of advanced 
manufacturing

GLOBAL 3D-PRINTING MARKET FORECAST
Projected size of the 3D-printing, materials and associated services market

Smithers Pira 2016

3D-PRINTING RESEARCH AND DEVELOPMENT 
INVESTMENT
Percentage of global manufacturers investing in 3D-printing research  
and development in the near future

KPMG/Forbes 2016 
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Possibly  
will invest

35%

No plans to 
invest at present

9%

Definitely  
will invest

31%

Already invested

25%

$49.1bn$5.9bn

2015 2025

Making 3D 
production a reality
As a society we have come to expect digital 
in nearly every aspect of our daily lives

92 
minutes

Deliver time to 
first part in 92 
minutes or less

+20x 
faster

3D print 20  
times faster

These days our information, 
communication and enter-
tainment are all delivered 
digitally, often in a timeframe 

that would have been thought im-
possible just a few years ago. 

Digital is light, quick, clean and, 
above all, convenient; attributes not 
often associated with an industry 
like manufacturing. Manufacturing is 
tactile and has a weight to it. There 
are time and labour costs involved in 
delivering physical parts that have 
put it in a category of its own while 
the digital revolution rages on. 

Indeed, for more than 150 years, in-
jection moulding has been a linchpin 
of the manufacturing world, making 
it economically possible to deliver 
large quantities of the exact same 
part through precise tooling. But 
while this manufacturing approach 
works well for the applications it is 
suited for, it is not well suited for all. 

First and foremost, the design must 
not be so overly complex to rule out 
tooling. Further, the design cannot 
evolve or else the tooling must also 
change, triggering added expenses 
in downtime and rework. And, finally, 
the total quantity of parts required 
must be high enough to recover the 
immense costs in time, resources and 
physical space that are inseparable 
from tooling. 

are still being held up in the three key 
areas of speed, cost and materials. 

Now, though, a new production 
platform for additive manufacturing 
has solved all three, introducing a 
radical departure from the 3D print-
ing and manufacturing technologies 
that have come before it. 

The Figure 4 platform from 3D 
Systems, based on a 30-year-old 
stereolithography (SLA) configu-
ration patented by the company’s 
co-founder Chuck Hull, combines the 
design freedom of 3D printing with 
speed, throughput, effective total 
cost of operation, and capacity to 
deliver greater agility and capabili-
ties to mass custom manufacturing. 

This new additive manufacturing 
platform can be integrated into 
automated assembly lines and 
scaled with ease in any configura-
tion of printing modules. Second-
ary processes, such as material 
recovery, washing, curing, finishing 
and inspection, can also be inte-
grated and optimised with down-
stream workflows.

Up to 50 times faster than current 
3D-printing systems – in bench-
marking tests an automotive vent 
achieved a cycle time equivalent 
of 95 seconds – the platform is also 
modular and can be fully automat-
ed, allowing for the production of 
unique configurations from a single 
print engine to high-volume produc-
tion systems comprised of many mul-
tiples of engines. 

These part production speeds, 
along with features such as au-
tomated material delivery, in-line 
manufacturing capabilities and in-
tegrated post-processing, present 
a disruptive alternative to traditional 
injection-moulding manufacturing 
without the exorbitant cost of tool-
ing. The Figure 4 platform also ena-
bles the use of more reactive plastic 
resins, which allows the platform to 
create parts in hybrid materials with 
properties that rival traditional injec-
tion moulding. 

With high throughput, leading total 
cost of operations and expanded 
material options that can serve a 
broader range of end-use applica-
tions across industries, 3D Systems is 
now working with strategic partners 
and industry experts to develop spe-
cific solutions to benefit a wide range 
of sectors, including the healthcare, 
aerospace, automotive and durable 
goods industries.

“Productivity, repeatability, dura-
bility and total cost of operations are 
top of mind for our customers,” says 
Vyomesh Joshi (VJ), president and 
chief executive of 3D Systems. “We 
believe our breakthrough Figure 4 
platform will deliver real 3D-produc-
tion solutions and competitive ad-
vantages to answer our customers’ 
needs, and transform manufacturing 
of both mass customised and com-
plex end-use parts across key verti-
cals and applications.”

To find out more about the 
Figure 4 platform please visit
https://www.3dsystems.com/

This new additive 
manufacturing platform 
can be integrated into 
automated assembly 
lines and scaled with 
ease in any configuration 
of printing modules 

COMMERCIAL FEATURE

10,000 
parts

Produce 10,000 
parts before injection 
mold tooling can 
even be produced

3D printing continues to drive digi-
tal technology further into the man-
ufacturing arena, reshaping the 
process and economics of delivering 
production parts. Frequently referred 
to as rapid prototyping, due to its 
widespread use for quick prototypes, 
3D printing is also known as additive 
manufacturing; a succinct label that 
defines the process of building ge-
ometries layer by layer. 

This additive process is of cen-
tral value to design and engineering 
teams, as it frees them from the per-
sistent constraints of tooling to enable 
greater design complexity and ef-
ficiency than ever before. Yet the 
floodgates restraining custom prod-
ucts and efficiency-enhancing de-
signs have given way only slightly, and 

www.3dsystems.com
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Third dimension adds to manufacturing

K nown as 3D printing be-
cause the machines often 
resemble office printers, 
additive manufacturing 

is the physical realisation of dig-
itally designed ideas through the 
layering of material. It is one of 
the core innovations transforming  
the industrial sector as manufac-
turers embrace the fourth indus-
trial revolution.

The technology involves the 
breakdown of a computer-designed 
3D model into cross sectional layers. 
Each layer is then rendered by a 3D 
printer sequentially to build up the 
part originally designed. 

Unlike many other forms of man-
ufacturing, 3D printing is not sub-
tractive; it does not involve remov-
ing material from a mass nor the 
melting and reforming of material. 
Instead, it only uses the amount re-
quired to produce a part. 

Building in layers allows all kinds 
of unique geometries to be created, 
making 3D printing ideal for pro-
ducing bespoke or tailored parts. 
The current output is generally 
geared towards very specific and 
specialised requirements. 

to $13.4 billion. McKinsey predicts 
an economic impact of up to $550  
billion by 2025. 

Two-thirds of manufacturers are 
already using 3D printing in their 
production systems and 42 per cent 
expect to adopt it for mass manufac-
turing in the next five years, accord-
ing to PwC. Major brands, including 
BMW, Nike and Johnson & Johnson, 
are eyeing it up as a means to produce 
custom parts, while research from 
Boston Consulting Group anticipates 
the aerospace, automotive, and medi-
cal and dental industries will account 
for around half the market in 2020.

Perhaps the most well-known 
adopter of additive manufacturing 
is multinational conglomerate Gen-
eral Electric, which last year spent 
more than $1 billion buying con-
trolling stakes in two leading man-
ufacturers of industrial 3D printers, 
Sweden’s Arcam AB and Germany’s 
Concept Laser.

GE is using laser-powered 3D 
printers and other advanced man-
ufacturing tools to make parts and 
products that were thought impos-
sible to produce using traditional 
technology. The company is devel-
oping the world’s largest laser-pow-
ered 3D printer that prints parts 
from metal powder. 

“This is a transformative tech-
nology that will play a key role 
in enabling the new world of ad-
vanced manufacturing,” says 
Mohammad Ehteshami, vice 
president and general manager at  
GE Additive. 

“Additive manufacturing allows 
customers to achieve improve-
ments in quality, efficiency and 
performance of manufacturing 
operations, and reduction in waste 
and material consumption. Tradi-
tional discrete manufacturing is 
worth over $15 trillion – if the ad-
ditive industry replaces just 0.5 per 
cent of that, it could be a $76-bil-
lion opportunity.”

Manufacturers seek several ben-
efits when deploying 3D printing. 
The advanced capabilities of the 
technology facilitate the realisation 
of parts with complex features and 
geometries previously considered 
impossible to manufacture. 

For a business case, the key sell-
ing points are time and cost-sav-
ings. Product development time 
is saved through the immediate 
realisation of prototypes, which  
can be produced as functional end-
use parts. 

With parts produced almost as the 
finished product, the production 
of bespoke tooling is no longer re-
quired. Continual iterations of a de-
sign are also more easily achieved, 
so testing is completed before any 
investment in tooling. 

Damian Hennessey, director of 
global sales operations at Proto 
Labs, a manufacturer of 3D-print-
ed custom parts, also points to the 
associated environmental benefits. 
“There can be less wastage of mate-
rial compared to other manufactur-
ing techniques,” he says. 

3D printers must now overcome 
their own hype and up their speed if 
mass manufacture is to be achieved. 
Until then, companies are more like-
ly to complement their current man-
ufacturing facilities with one or two 
3D printers, rather than overhaul 
their processes.

A gradual adoption allows man-
ufacturers to build the knowledge 
required for large-scale use. “The 
majority of engineering courses 
still offer very little, if anything, 
in way of additive manufacturing 
content and that needs to change,” 
says Philip Hudson, UK managing 
director at Materialise, a 3D-print-
ing solution provider.

This gap in additive manufactur-
ing skills will have to be filled before 
the true potential of 3D printing is 
realised, but until then it will con-
tinue to gain momentum for produc-
ing parts in low volume for special-
ised applications. 

3D printing is 
set to have a 
transformative 
impact on 
manufacturing 
processes, but 
barriers remain 
before it can 
truly disrupt the 
industrial sector

BEN ROSSI

the products have shifted into the 
“prosumer” market.

In the last ten years, in particular, 
the cost of a 3D printer has reduced 
drastically, from up to £14,000 
to around £300, placing it firm-
ly on the radar of manufacturers 
around the world. IT analyst firm 
Gartner expects 3D printer ship-
ments will more than double by 
2018, increasing end-user spending 

“Using traditional mass-manu-
facturing techniques could prove 
very expensive in these situa-
tions,” says Duncan Smith, direc-
tor of industrial and production 
solutions at Canon UK. “3D print-
ing is ideal when the outcome of 
your project is highly specified and 
low in volume.”

3D printing was first developed 
as a rapid prototyping technique in 
the early-1980s, but the machines 
were expensive and complicated. 
It underwent a series of develop-
ments throughout the decade, 
including the patenting of stereo-
lithography and selective laser sin-
tering processes. 

The early-1990s saw commercial 
adoption as the technology contin-
ued to mature, followed by a wave of 
hobbyist, cheaper 3D printers in the 
2000s and growing hype as the tech-
nology became mainstream in the 
industrial sector. In recent years, 

3D PRINTING

Russian firm Apis 
Cor is able to 
print a 400sq-ft 
concrete house in 
just 24 hours with 
no wastage

This is a 
transformative 

technology that will 
play a key role in 
enabling the new 

world of advanced 
manufacturing

GLOBAL 3D-PRINTING MARKET FORECAST
Projected size of the 3D-printing, materials and associated services market

Smithers Pira 2016

3D-PRINTING RESEARCH AND DEVELOPMENT 
INVESTMENT
Percentage of global manufacturers investing in 3D-printing research  
and development in the near future

KPMG/Forbes 2016 
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Making 3D 
production a reality
As a society we have come to expect digital 
in nearly every aspect of our daily lives

92 
minutes

Deliver time to 
first part in 92 
minutes or less

+20x 
faster

3D print 20  
times faster

These days our information, 
communication and enter-
tainment are all delivered 
digitally, often in a timeframe 

that would have been thought im-
possible just a few years ago. 

Digital is light, quick, clean and, 
above all, convenient; attributes not 
often associated with an industry 
like manufacturing. Manufacturing is 
tactile and has a weight to it. There 
are time and labour costs involved in 
delivering physical parts that have 
put it in a category of its own while 
the digital revolution rages on. 

Indeed, for more than 150 years, in-
jection moulding has been a linchpin 
of the manufacturing world, making 
it economically possible to deliver 
large quantities of the exact same 
part through precise tooling. But 
while this manufacturing approach 
works well for the applications it is 
suited for, it is not well suited for all. 

First and foremost, the design must 
not be so overly complex to rule out 
tooling. Further, the design cannot 
evolve or else the tooling must also 
change, triggering added expenses 
in downtime and rework. And, finally, 
the total quantity of parts required 
must be high enough to recover the 
immense costs in time, resources and 
physical space that are inseparable 
from tooling. 

are still being held up in the three key 
areas of speed, cost and materials. 

Now, though, a new production 
platform for additive manufacturing 
has solved all three, introducing a 
radical departure from the 3D print-
ing and manufacturing technologies 
that have come before it. 

The Figure 4 platform from 3D 
Systems, based on a 30-year-old 
stereolithography (SLA) configu-
ration patented by the company’s 
co-founder Chuck Hull, combines the 
design freedom of 3D printing with 
speed, throughput, effective total 
cost of operation, and capacity to 
deliver greater agility and capabili-
ties to mass custom manufacturing. 

This new additive manufacturing 
platform can be integrated into 
automated assembly lines and 
scaled with ease in any configura-
tion of printing modules. Second-
ary processes, such as material 
recovery, washing, curing, finishing 
and inspection, can also be inte-
grated and optimised with down-
stream workflows.

Up to 50 times faster than current 
3D-printing systems – in bench-
marking tests an automotive vent 
achieved a cycle time equivalent 
of 95 seconds – the platform is also 
modular and can be fully automat-
ed, allowing for the production of 
unique configurations from a single 
print engine to high-volume produc-
tion systems comprised of many mul-
tiples of engines. 

These part production speeds, 
along with features such as au-
tomated material delivery, in-line 
manufacturing capabilities and in-
tegrated post-processing, present 
a disruptive alternative to traditional 
injection-moulding manufacturing 
without the exorbitant cost of tool-
ing. The Figure 4 platform also ena-
bles the use of more reactive plastic 
resins, which allows the platform to 
create parts in hybrid materials with 
properties that rival traditional injec-
tion moulding. 

With high throughput, leading total 
cost of operations and expanded 
material options that can serve a 
broader range of end-use applica-
tions across industries, 3D Systems is 
now working with strategic partners 
and industry experts to develop spe-
cific solutions to benefit a wide range 
of sectors, including the healthcare, 
aerospace, automotive and durable 
goods industries.

“Productivity, repeatability, dura-
bility and total cost of operations are 
top of mind for our customers,” says 
Vyomesh Joshi (VJ), president and 
chief executive of 3D Systems. “We 
believe our breakthrough Figure 4 
platform will deliver real 3D-produc-
tion solutions and competitive ad-
vantages to answer our customers’ 
needs, and transform manufacturing 
of both mass customised and com-
plex end-use parts across key verti-
cals and applications.”

To find out more about the 
Figure 4 platform please visit
https://www.3dsystems.com/

This new additive 
manufacturing platform 
can be integrated into 
automated assembly 
lines and scaled with 
ease in any configuration 
of printing modules 

COMMERCIAL FEATURE

10,000 
parts

Produce 10,000 
parts before injection 
mold tooling can 
even be produced

3D printing continues to drive digi-
tal technology further into the man-
ufacturing arena, reshaping the 
process and economics of delivering 
production parts. Frequently referred 
to as rapid prototyping, due to its 
widespread use for quick prototypes, 
3D printing is also known as additive 
manufacturing; a succinct label that 
defines the process of building ge-
ometries layer by layer. 

This additive process is of cen-
tral value to design and engineering 
teams, as it frees them from the per-
sistent constraints of tooling to enable 
greater design complexity and ef-
ficiency than ever before. Yet the 
floodgates restraining custom prod-
ucts and efficiency-enhancing de-
signs have given way only slightly, and 

www.3dsystems.com
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Farewell to
the EU and 
free trade?
Brexit and Donald 
Trump’s protectionist 
America raise 
the spectre of 
higher tariffs and 
restrictions imposed 
on international trade 

Y our television is broken. 
You spend hours online 
and pop in and out of shops 
browsing for the best deal 

for a shiny new TV. But during this 
search it’s unlikely you spend any 
time thinking about how the prod-
uct was made – the sourcing of raw 
components, the robotic and human 
processes needed for its manufac-
ture, and how it ends up on the shelf 
or boxed up on your doorstep. 

Manufacturing supply chains are 
complicated processes that have 
gone global over the last 30 years. 
The percentage of global manufac-
turing that takes place in South-East 
Asia has rocketed from 24 per cent 
in 1990 to 45 per cent by 2015. In the 
same time period, manufacturing in 
Europe has dropped by 16 per cent, 
according to United Nations data. 

A reduction in tariffs and regula-
tions since the Second World War 
has internationalised supply chain 
routes, while technology has made 
processes more sophisticated. To-
gether, this has allowed trade to 
grow rapidly, economies to flourish 
and standards of living to increase. 

However, the rise of protectionism 
across the world, notably the UK’s 
vote to leave the European Union and 
US President Donald Trump’s pledge 
to put America first, has brought both 

JESSICA McGREAL

economic and political uncertainty. 
Manufacturers need to rethink pro-
duction as potentially increased trade 
tariffs and regulations could spell 
disaster for global supply chains, and 
higher prices for end-consumers. 

And global supply chains are even 
more complicated than you may think. 

John Glen, economist at the Char-
tered Institute of Procurement and 
Supply (CIPS), explains: “The notion 
that a particular part that goes into a 
car will travel from Germany into the 
UK and be put into the car isn’t true. 
In reality, that part will travel from 
Germany into the UK, then to France 
and back to the UK, and then to Bel-
gium and back to the UK, before it 
ends up in the final product. So, it 
will cross the border multiple times.”

Brexit and a protectionist mandate 
throw a spanner in the works of sup-
ply chains like this. As a result, 32 
per cent of UK businesses that use 
EU suppliers are now looking for 
British replacements. And it’s hap-
pening across the channel too, with 
46 per cent of European businesses 
expecting to reduce their use of UK 
suppliers post-Brexit, CIPS research 
has shown.

Looking further afield, Mr Glen 
points out: “Everyone is holding 
out for this fabulous trade deal with 
Donald Trump. Don’t get me wrong, 
North America is an incredibly im-
portant nation for the UK. Approx-
imately 16 per cent of our exports 
go there. So it’s not an insignificant 
market, but it will in no way make up 
for what we lose in Europe. It’s hard 
to imagine a better free trade deal in 
North America with a president who 
has said ‘America first’.”

Protectionist 
policies across 
the world could 
present major 
headwinds for 
companies 
operating 
international 
supply chains

Yet, Jonathan Gibson, associate 
director at supply chain consultants 
Crimson & Co, warns: “[Re-onshor-
ing] results in shorter supply chains 
potentially being more responsive 
to the local market, but also means 
that costs are likely to go up, either 
through the employment of higher 
priced local labour, or still import-
ing but paying tariffs. The end result 
of this is likely to be an increased 
emphasis on automation in the 
re-onshored factories to try and re-
duce labour costs.”

Protectionism will also impact ex-
ports. Although the pound’s plunge 
is a good thing for UK exporters, 
if new trade deals aren’t quickly 
negotiated post-Brexit, exporters 
could be hit with high tariffs and 
tighter regulations. 

However, Mr Walder sees this as 
a good opportunity for UK brands 
to find new customers in the glob-
al market. “The interesting thing 
is where we head with the broader 
economies around the world, es-
pecially the emerging economies. 
The size of the middle classes with 
spending income is growing rapidly 
in China, India and Indonesia. With 
that comes demand for consumer 
goods. UK manufacturers will be 
looking for the growth opportuni-
ties in these economies,” he says.

Yet, despite the opportunities 
protectionist policies can present 
in-country manufacturers, the 
Brexit vote and Trump administra-
tion are causing global economic 
uncertainty and business upheav-
al. This increases the complexity 
and cost of global supply chains, 
a price that will be passed down  
to consumers. 

Will Lovat, vice president, Europe, 
Middle East and Africa, of supply 
chain experts LLamasoft, concedes: 
“There’s inevitably going to be pres-
sure on prices caused by wage infla-
tion and cost inflation of imported 
raw materials, and people are wor-
ried about that.” 

Better buy that TV sooner rather 
than later. 

vice president, industry at Schnei-
der Electric, argues: “The one thing 
that can happen post-Brexit is that 
the government can help manufac-
turers invest in technology. We’re 
not doing as much as Germany, 
France and Sweden. That in itself 
will allow the UK to be more com-
petitive on the global stage.”

On top of improved government 
support and funding, there are nu-
merous ways for manufactures in 
the UK and United States to over-
come the challenges protectionism 
presents, from implementing auto-
mation to cut money spent on wages, 
to onshoring previously outsourced 
suppliers to cut transportation costs 
and avoid increased border tariffs.

Benjamin Wootton, co-founder 
and chief executive of consultan-
cy Contino, says: “Trump’s crack-
down on H-1B [non-immigrant] 
visas will encourage ‘American 
jobs’, which will certainly stifle 
the influx of technology and engi-
neering experts from low-cost ge-
ographies who can add real value. 
However, recalling that in-house 
technological capacity is the key to 
competitiveness, it will allow large 
organisations to invest in their 
own people, take ownership of 
their technology stacks and bring 
balance to their most-likely ageing 
workforces, by driving recruitment 
that focuses on hiring candidates 
in the 21 to 30 demographic.”

If new trade deals 
aren’t quickly 

negotiated post-
Brexit, exporters 
could be hit with 
high tariffs and 

tighter regulations

In the short term, UK manufactur-
ers are still in Brexit limbo. Without 
knowing the terms of the UK’s exit 
from the EU, companies can only 
attempt to be more economical to 
combat the fall in the value of the 
pound and work on a scenario basis 
to begin future planning.

Rob Williams, founder and logis-
tics director of clothing manufac-
turer Hawthorn International, ex-
plains how his business has changed 
the way it works with raw materials 
because of Brexit. “We tried to mini-
mise our losses with Brexit before it 
happened,” he says. 

“A few months before we decided 
to bulk buy fabric which lasted sev-
en months. However, from January 
this year we had to repurchase fab-
rics. Now we try to be more econom-
ical in our processes. Now we are 
paying more for fabric, but getting 
more items out of each piece to bal-
ance out the additional costs.”

Despite the new economic reali-
ties and continuing political uncer-
tainties that in the short term have 
damaged, and even destroyed, some 
manufacturers, protectionism may 
allow these businesses to reap re-
wards in the longer term. 

Many manufacturers hope break-
ing away from strict EU regulation 
could boost growth, as the govern-
ment can help industry invest in 
innovative technology and support 
the export of goods. Martin Walder, 

PROTECTIONISM

Brexit and a 
protectionist 

mandate throw a 
spanner in the works 

of supply chains

HOW UK SUPPLY CHAIN MANAGERS ARE PREPARING 
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Y our television is broken. 
You spend hours online 
and pop in and out of shops 
browsing for the best deal 

for a shiny new TV. But during this 
search it’s unlikely you spend any 
time thinking about how the prod-
uct was made – the sourcing of raw 
components, the robotic and human 
processes needed for its manufac-
ture, and how it ends up on the shelf 
or boxed up on your doorstep. 

Manufacturing supply chains are 
complicated processes that have 
gone global over the last 30 years. 
The percentage of global manufac-
turing that takes place in South-East 
Asia has rocketed from 24 per cent 
in 1990 to 45 per cent by 2015. In the 
same time period, manufacturing in 
Europe has dropped by 16 per cent, 
according to United Nations data. 

A reduction in tariffs and regula-
tions since the Second World War 
has internationalised supply chain 
routes, while technology has made 
processes more sophisticated. To-
gether, this has allowed trade to 
grow rapidly, economies to flourish 
and standards of living to increase. 

However, the rise of protectionism 
across the world, notably the UK’s 
vote to leave the European Union and 
US President Donald Trump’s pledge 
to put America first, has brought both 
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economic and political uncertainty. 
Manufacturers need to rethink pro-
duction as potentially increased trade 
tariffs and regulations could spell 
disaster for global supply chains, and 
higher prices for end-consumers. 

And global supply chains are even 
more complicated than you may think. 

John Glen, economist at the Char-
tered Institute of Procurement and 
Supply (CIPS), explains: “The notion 
that a particular part that goes into a 
car will travel from Germany into the 
UK and be put into the car isn’t true. 
In reality, that part will travel from 
Germany into the UK, then to France 
and back to the UK, and then to Bel-
gium and back to the UK, before it 
ends up in the final product. So, it 
will cross the border multiple times.”

Brexit and a protectionist mandate 
throw a spanner in the works of sup-
ply chains like this. As a result, 32 
per cent of UK businesses that use 
EU suppliers are now looking for 
British replacements. And it’s hap-
pening across the channel too, with 
46 per cent of European businesses 
expecting to reduce their use of UK 
suppliers post-Brexit, CIPS research 
has shown.

Looking further afield, Mr Glen 
points out: “Everyone is holding 
out for this fabulous trade deal with 
Donald Trump. Don’t get me wrong, 
North America is an incredibly im-
portant nation for the UK. Approx-
imately 16 per cent of our exports 
go there. So it’s not an insignificant 
market, but it will in no way make up 
for what we lose in Europe. It’s hard 
to imagine a better free trade deal in 
North America with a president who 
has said ‘America first’.”

Protectionist 
policies across 
the world could 
present major 
headwinds for 
companies 
operating 
international 
supply chains

Yet, Jonathan Gibson, associate 
director at supply chain consultants 
Crimson & Co, warns: “[Re-onshor-
ing] results in shorter supply chains 
potentially being more responsive 
to the local market, but also means 
that costs are likely to go up, either 
through the employment of higher 
priced local labour, or still import-
ing but paying tariffs. The end result 
of this is likely to be an increased 
emphasis on automation in the 
re-onshored factories to try and re-
duce labour costs.”

Protectionism will also impact ex-
ports. Although the pound’s plunge 
is a good thing for UK exporters, 
if new trade deals aren’t quickly 
negotiated post-Brexit, exporters 
could be hit with high tariffs and 
tighter regulations. 

However, Mr Walder sees this as 
a good opportunity for UK brands 
to find new customers in the glob-
al market. “The interesting thing 
is where we head with the broader 
economies around the world, es-
pecially the emerging economies. 
The size of the middle classes with 
spending income is growing rapidly 
in China, India and Indonesia. With 
that comes demand for consumer 
goods. UK manufacturers will be 
looking for the growth opportuni-
ties in these economies,” he says.

Yet, despite the opportunities 
protectionist policies can present 
in-country manufacturers, the 
Brexit vote and Trump administra-
tion are causing global economic 
uncertainty and business upheav-
al. This increases the complexity 
and cost of global supply chains, 
a price that will be passed down  
to consumers. 

Will Lovat, vice president, Europe, 
Middle East and Africa, of supply 
chain experts LLamasoft, concedes: 
“There’s inevitably going to be pres-
sure on prices caused by wage infla-
tion and cost inflation of imported 
raw materials, and people are wor-
ried about that.” 

Better buy that TV sooner rather 
than later. 

vice president, industry at Schnei-
der Electric, argues: “The one thing 
that can happen post-Brexit is that 
the government can help manufac-
turers invest in technology. We’re 
not doing as much as Germany, 
France and Sweden. That in itself 
will allow the UK to be more com-
petitive on the global stage.”

On top of improved government 
support and funding, there are nu-
merous ways for manufactures in 
the UK and United States to over-
come the challenges protectionism 
presents, from implementing auto-
mation to cut money spent on wages, 
to onshoring previously outsourced 
suppliers to cut transportation costs 
and avoid increased border tariffs.

Benjamin Wootton, co-founder 
and chief executive of consultan-
cy Contino, says: “Trump’s crack-
down on H-1B [non-immigrant] 
visas will encourage ‘American 
jobs’, which will certainly stifle 
the influx of technology and engi-
neering experts from low-cost ge-
ographies who can add real value. 
However, recalling that in-house 
technological capacity is the key to 
competitiveness, it will allow large 
organisations to invest in their 
own people, take ownership of 
their technology stacks and bring 
balance to their most-likely ageing 
workforces, by driving recruitment 
that focuses on hiring candidates 
in the 21 to 30 demographic.”

If new trade deals 
aren’t quickly 

negotiated post-
Brexit, exporters 
could be hit with 
high tariffs and 

tighter regulations

In the short term, UK manufactur-
ers are still in Brexit limbo. Without 
knowing the terms of the UK’s exit 
from the EU, companies can only 
attempt to be more economical to 
combat the fall in the value of the 
pound and work on a scenario basis 
to begin future planning.

Rob Williams, founder and logis-
tics director of clothing manufac-
turer Hawthorn International, ex-
plains how his business has changed 
the way it works with raw materials 
because of Brexit. “We tried to mini-
mise our losses with Brexit before it 
happened,” he says. 

“A few months before we decided 
to bulk buy fabric which lasted sev-
en months. However, from January 
this year we had to repurchase fab-
rics. Now we try to be more econom-
ical in our processes. Now we are 
paying more for fabric, but getting 
more items out of each piece to bal-
ance out the additional costs.”

Despite the new economic reali-
ties and continuing political uncer-
tainties that in the short term have 
damaged, and even destroyed, some 
manufacturers, protectionism may 
allow these businesses to reap re-
wards in the longer term. 

Many manufacturers hope break-
ing away from strict EU regulation 
could boost growth, as the govern-
ment can help industry invest in 
innovative technology and support 
the export of goods. Martin Walder, 
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The future is getting 
increasingly hard to 
forecast, with eco-
nomic growth in 
the UK clouded 
by Brexit and in-
creasing political 
uncertainty across 
the globe. In manu-
facturing, near-term 
prospects will be infl u-
enced by household spending 
power, commodity markets and in-
vestment cycles. 

The list could go on but, of one thing 
we can be entirely sure, the fourth in-
dustrial revolution (4IR) is upon us 
and the future of manufacturing, in 
the UK and globally, is digital. 

Technologists describe this as one 
system which links physical and 
cyber networks, allowing real-time 
information fl ow. This will enable in-
telligence and product insight to be 
discovered and acted upon quickly, 
boosting the value add to customers. 

Manufacturers talk about 4IR in 
terms of using new technologies 
such as sensors, robotics and data 
analytics to gain insights into prod-
uct use, improve productivity and 
improve competitiveness. This will 
usher in new techniques that will 
change the products, processes and 
relationships involved in every as-
pect of industry.

This is more than fancy factory 
jargon. Better customer experienc-
es, higher levels of efficiency and 
more highly skilled jobs will be 
part and parcel of the 4IR journey. 
The opportunity is clear, but with 
this will come disruption to tradi-
tional business models, new mod-
els of supply-chain engagement 
and the need to also take employ-
ees on the journey. The UK cannot, 
however, opt out. 

Manufacturers are taking steps on 
their 4IR journey. EEF’s Manufac-
turing Ambition survey published 
earlier this year showed that growth 
ambitions in the coming years will 
be underpinned by the development 
of new business models, including 
new services. There will also be 
greater focus on innovation, in both 
new products and processes, along 
with closer collaboration within 
supply chains and investment in 
new technologies.

That’s not to say that all companies 
are embracing the new technologies. 
The application of 4IR technologies 
is an area where many companies 

are still trying to un-
derstand how best 

to apply it to their 
own businesses 
with three distinct 
phases having been 
identifi ed. 

The fi rst phase – 
conception – is when 

companies become 
aware of what it can off er 

and how it could apply to their 
business. The second phase – evo-
lution – is a period when there can 
be some advancement on current 
practice. Concepts and off -the-shelf 
solutions can be 

implemented and tested, further 
optimising current processes and 
putting in place new solutions. The 
third, and fi nal, phase – revolution 
– is when the step-change occurs in 
terms of how value is derived, and 
how interaction with customers and 
suppliers is delivered.

For those at the conception phase, 
optimising processes and supply 
chains is where some early wins will 
be found. The evolution of manufac-
turing processes and the revolution 
of the product and service off erings 
to customers will follow, but are 
likely to take place in fi ts and starts.

Sharing of best practice and en-
couraging its imitation will gen-
erate a lot of learning, and EEF is 
helping manufacturers navigate the 
complexities and challenges pre-
sented by 4IR and to take advantage 
of the many opportunities it will 
aff ord. EEF has launched Be Busi-
ness Ready to help manufacturers 
explore and understand what 4IR is 
and what it means to them.

In addition to manufacturers 
adapting their own processes to 
meet this evolving challenge, there 
is a role for government. Industrial 
strategy has to play a part in ena-
bling companies to learn, adapt and 
adopt more quickly; not just to keep 
pace with competitors, but to propel 
them to the head of the league table. 

Sector deals, such as that led by 
Professor Juergen Maier on indus-
trial digitalisation, should help in-
form this, particularly the deploy-
ment of new innovation resources 
from the Industrial Strategy Chal-
lenge Fund.

Despite the political turbulence 
and potential uncertainty, this is 
a very exciting time for industry 
in the UK and the economic gains 
are enormous. 

TERRY SCUOLER
Chief executive

EEF – The manufacturers’ organisation
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‘The fourth industrial 
revolution is upon 

us and the future of 
manufacturing in the UK 

and globally is digital’

Tech innovation is the UK’s meal ticket

L et’s face it, when we look at 
the manufacture, supply and 
production of goods across 
all industries, the UK’s food 

sector is up there as being one of the 
least digitised. You’re more likely 
to see pen and paper than scanners 
and barcodes, a phone call rather 
than an electronic order. Yet the tide 
is turning. 

There’s an increasing realisation 
that our food supply chain could 
benefi t from a 21st-century techno-
logical makeover. Digitisation and 
automation have made incredible 
inroads in aerospace and electron-
ics, so why not food? 

“We’re starting to see plenty of 
interest across all aspects of the 
supply chain regarding innovation 
in this area, but without any signif-
icant breakthroughs in acceptance 
yet,” says Keith Thornhill, busi-
ness manager for food and bever-
age at Siemens. “I’m confident this 
will change as the consumer de-
mands for price, quality and custo-
misation continue to put pressure 
on industry.”

There’s agreement that elements 
of the UK’s food supply chain aren’t 
agile enough to respond to the mod-
ern consumers’ needs. At the same 
time, there’s still intense pressure 
on prices, which in turn dampens 
down investment in state-of-the-
art systems. 

“Food will be a big area for tech 
innovation in the next decade; the 
potential is enormous,” says Rob 
Haward, managing director of Riv-
erford. “With more investment, I’m 
sure that plenty of, as yet, unknown 
innovations will become feasible. 

over the mark and you get live in-
formation gathered throughout the 
product’s journey from farm to su-
permarket, with key data stored on 
the electronic ledger. 

“With blockchain, we see innova-
tion happening fi rstly with premi-
um foods like meat and liquor or any 
product with claims to prove about 
origin,” says Ms Baker. This tech has 
potential for organic food, Fairtrade 
goods or monitoring the social im-
pact of supply chains.

However, the internet of things 
has yet to deliver a killer app in 
this sector and radio-frequency 
identification (RFID), basically 
smart food labelling, has yet to 
reach a price point where it can 
be applied holistically to the sup-
ply chain. Therefore, companies 

that make investments could gain 
competitive advantage. 

“The industry needs only look to 
the automotive sector where each 
car produced on a line has already 
been sold and is unique with a pleth-
ora of customised options. High lev-
els of digitisation and automation 
have made this economically via-
ble,” says Alexander Hill, co-found-
er of Senseye. 

“Many companies are interest-
ed in Industry 4.0 [automation 
and data exchange], but remain 
baffl  ed as to how it can help them. 
There’s a tremendous opportunity 
to improve effi  ciency and quality. 
Consumers are demanding huge 
quantities of quality, healthy and 
inexpensive food, traits which don’t 
naturally align, so effi  ciencies out-
side of the ‘normal’ supply chain 
must be sought.”

Fresh food supply chains are 
becoming shorter and faster in a 
bid to retain product life. Inno-
vations now abound, including 
intelligent packaging with bio-
sensors indicating freshness. The 
aim is to reduce waste and pro-
vide useable data.

“We expect machine-learning will 
eventually enable manufacturers to 
incorporate demand in real time,” 
says Colin Elkins, global industry 
director for process manufacturing 
at IFS. “Food manufacturers will be 
forced to innovate concerning the 
volume and frequency of orders, in-
creased variation or rapid product 
development.”

There’s good news for local food 
producers and manufacturers. As the 
capability of supply chains increases 
then we could see an explosion in 
small producers in the same way we 
have with Amazon marketplace.

“Will consumers order steak 
from their favourite local farm, 
cheese from another and wine 
from an organic French vineyard 
to be delivered direct by 6pm, 
and will they be prepared to pay 
a premium?” asks Geoff  Lock-
et, senior consultant at Dassault 
Systèmes Quintiq. 

“Many will and if the technolo-
gy and integration barriers can be 
overcome then this is likely to be-
come reality and maybe the shift 
online we’ve seen for many retail-
ers will move into food too.” 

There’s a thought. 

Latest advances 
in technology off er 
the opportunity to 
improve effi  ciency 
and quality in 
the food and 
drink industry

NICK EASEN

tive of Provenance. “A growing num-
ber of businesses now use technolo-
gy to link with their supply chains 
and make the origin of products 
available to shoppers.”

Provenance have recently used 
blockchain tech to design one of the 
world’s fi rst interactive certifi cation 
marks for the Soil Association. This 
provides information about a certi-
fi ed product. Hover a smartphone 

We could see an 
explosion in small 
producers in the 

same way we 
have with Amazon 

marketplace

FOOD AND BEVERAGE

STEPS MANUFACTURERS ARE TAKING TO IMPROVE PRODUCTIVITY
SURVEY OF UK FOOD AND DRINK MANUFACTURERS

Lloyds 2016

We will unquestionably continue to 
see huge innovations in last-mile 
logistics. The main area of change 
will also be convenience.”  

Supply chain tracking and tracing 
foodstuff s throughout the manufac-
turing process is one area showing 
promise. “In the past 12 months, 
we’ve received enormous interest 
in transparency and traceability 
tools,” says Jessi Baker, chief execu-
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be found. The evolution of manufac-
turing processes and the revolution 
of the product and service off erings 
to customers will follow, but are 
likely to take place in fi ts and starts.

Sharing of best practice and en-
couraging its imitation will gen-
erate a lot of learning, and EEF is 
helping manufacturers navigate the 
complexities and challenges pre-
sented by 4IR and to take advantage 
of the many opportunities it will 
aff ord. EEF has launched Be Busi-
ness Ready to help manufacturers 
explore and understand what 4IR is 
and what it means to them.

In addition to manufacturers 
adapting their own processes to 
meet this evolving challenge, there 
is a role for government. Industrial 
strategy has to play a part in ena-
bling companies to learn, adapt and 
adopt more quickly; not just to keep 
pace with competitors, but to propel 
them to the head of the league table. 

Sector deals, such as that led by 
Professor Juergen Maier on indus-
trial digitalisation, should help in-
form this, particularly the deploy-
ment of new innovation resources 
from the Industrial Strategy Chal-
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must be sought.”

Fresh food supply chains are 
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sensors indicating freshness. The 
aim is to reduce waste and pro-
vide useable data.
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incorporate demand in real time,” 
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forced to innovate concerning the 
volume and frequency of orders, in-
creased variation or rapid product 
development.”
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capability of supply chains increases 
then we could see an explosion in 
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to be delivered direct by 6pm, 
and will they be prepared to pay 
a premium?” asks Geoff  Lock-
et, senior consultant at Dassault 
Systèmes Quintiq. 

“Many will and if the technolo-
gy and integration barriers can be 
overcome then this is likely to be-
come reality and maybe the shift 
online we’ve seen for many retail-
ers will move into food too.” 
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see huge innovations in last-mile 
logistics. The main area of change 
will also be convenience.”  

Supply chain tracking and tracing 
foodstuff s throughout the manufac-
turing process is one area showing 
promise. “In the past 12 months, 
we’ve received enormous interest 
in transparency and traceability 
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CHARLES ORTON-JONES

C onnected to Hong Kong 
by subway, Shenzhen 
has grown from a fishing 
village of 30,000 resi-

dents in 1979 when Chairman Mao 
died to a 12-million-strong citadel 
of capitalism.

And Shenzhen has a dirty secret. 
At the heart of its manufacturing 
boom is a near-total disregard 
for intellectual property rights. 
Knock-off  iPhone 7s are on sale 
for £100. The performance of the 
dodgy unit is phenomenal, almost 
Apple quality. Want a counterfeit 
tablet or music system? It’s all 
here. If not, a back-street genius 
will cobble it together for you at 
the right price.

Locals think of forgery and hack-
ing as an ethos, not a crime. If you 
can’t innovate faster than the copy-
cats can copy, then frankly you de-
serve oblivion. This way of thinking 
has propelled Shenzhen to the pin-
nacle of innovation in the “maker” 
industry – small-scale manufac-
turing for things like drones, inter-

net-connected devices and other 
consumer electronics.

Back in the UK, our manufac-
turers have to play by the rules. 
Lawyers are seen as strategic as-
sets for the way they block rivals. 
James Dyson built his multi-bil-
lion-pound empire with the sup-
port of the courts. He hit Hoover 
with a lawsuit at the turn of the 
millennium, won the judgment 
and gained years of advantage over 
his chief rival.

But the question is this: how can 
UK manufacturers compete with 
Shenzhen when the Chinese break 
the rules so fl agrantly? If the Chi-
nese can create what they want, 
free-riding on the expertise of oth-
ers, it’s an unequal battle. Sure, we 
can keep the knock-off s out of the 
UK, but we’ll lag in terms of pure 
innovation. Won’t we?

We are seeing the emergence of 
an answer. The UK can compete. 
The solution lies in a clever mix of 
old-fashioned intellectual property 
defence and open source manufac-
turing. The mixture is the rocket 
fuel behind the explosive growth of 
our own maker industry.

Open source is software or hard-
ware for which the code and design 
are open for anyone to access, use, 
change and share. Android soft-
ware for smartphones is an exam-
ple; the code can be read and mod-
ifi ed by anyone. Other open source 
examples include the LibreOffi  ce 
document suite, the Firefox inter-
net browser and the Raspberry Pi 
micro-computer.

UK innovators are using open 
source to leapfrog legal obstacles 
and compete head to head with in-
novators in places like Shenzhen.

Liverpool off ers a fi ne example. 
The city is ready to open the gleam-
ing new Sensor City, a collaboration 
between the University of Liverpool 
and Liverpool John Moores Univer-
sity. Sensor City is a playground for 
inventors in the fi elds of sensors 
and the internet of things.

“We cut the ribbon in October,” 
says executive director Alison 
Mitchell. “We have an open collab-
oration space, a hackathon space, 
technical space, lots of hot desks 
and shared desks, and offi  ces. We 
have a mechanical workshop, elec-
trical workshop, 3D printers, an 

optical workshop and the ability to 
print circuit boards. It’s a national 
asset, a community of like-mind-
ed people working together in 
one place.”

Open source thinking is the 
dominant force. Ms Mitchell’s 
colleague at Sensor City, Dr John 
Kenny, explains: “Open source al-
lows you to accelerate the devel-
opment of your product. Users can 
feedback and your community can 
even fix issues for you. You can use 
other open source ingredients in 
your product.”

Old hands may point out that 
open source has been around for 
years. Which is true. But we are 
seeing it thrive in manufacturing 
and design. Some of the most im-
portant products in tech are being 
released open source. A new pro-
cessor architecture called RISC-V 
is entirely open source, offering 
a breakthrough for startups and 
larger developers. 

Andrew Back, who runs the 
Wuthering Bytes tech festival in 
the Pennines, says it’s a sign of 
how advanced open source has 
become. “You can build your own 

RISC-V processor and pay no roy-
alties. With a licensed design from, 
say, ARM you might need to sell 
£10 million of products to make it 
worthwhile. That’s a high barrier to 
entry. Open source reduces this to 
£100,000,” he says.

Another implementation of 
open source is with the Large 
Hadron Collider at CERN in Ge-
neva, where the mysteries of the 
Higgs-Boson particle were un-
covered. “CERN use open source 
instrumentation, such as for the 
timing,” says Mr Back. “It means 
if one supplier is no longer the 
cheapest, or goes bust, CERN can 
go to an alternative supplier. Peer 
review is another reason.”

The growth of open source de-
signs means UK manufacturers 
can draw on a galaxy of pre-exist-
ing designs, software and equip-
ment to use and modify in their 
inventions. A 4G cellular base sta-
tion produced by Lime Microsys-
tems in Surrey is a great example. 
Lime used open source ingredients 
to build a cutting-edge product, 
and is working on research with 
the likes of Vodafone and EE.

Huaqiangbei 
electronics market 
in Shenzhen, the 
epicentre of the 
surging makers’ 
movement in China

Naturally, there is an objection to 
the open source movement: if de-
signs are accessible to all, and copy-
ing is easy and free, then what is the 
motive to innovate via open source? 
There are three main reasons.

Firstly, innovators may not be 
able to make money from their di-
rect contribution to the open source 
project, but they can get far more 
back via affi  liated products and ser-
vices. In the Linux world, Red Hat 
is the leading services company, 
designing systems such as operat-
ing system for the US Navy’s USS 
Zumwalt stealth destroyer. It has a 
turnover of $2.4 billion. 

Secondly, open source gives you a 
universe of pre-built units to plug 
together. The open source data-
base Libraries.io off ers data from 
2.4 million projects. By contrast, 
the proprietary route is crippling-
ly slow. Mandi Walls, technical 
community manager of automa-
tion platform Chef, says: “Instead 
of every manufacturer solving the 
same problem from scratch, devel-
opers can start with the basics al-
ready covered, and put their eff orts 
and energy into building code that 
breaks new ground.”

Third is the community. Build-
ing things takes the talent of 
many of people. Dave Shuman, 
manufacturing leader at big data 
analytics company Cloudera, ex-
plains: “The real advantage of 
open source is the community 
that creates it. The community 
is global – no single organisation 
could hire all the smart, motivat-
ed people worldwide that collabo-
rate on open source projects.”

The ethos attracts the very best 
people. Mr Shuman continues: 
“Talented engineers gain mem-
bership in a community where the 
price of admission is creativity, 
talent and a willingness to bring 
the code. No matter where you live, 
regardless of your background, if 
you have the talent, you can join 
the club.”

Even the Chinese are on board. 
Mr Shuman points to the driverless 
car initiative of China’s main search 
engine Baidu. “The reason behind 
this changed approach to both using 
open source within Chinese prod-
ucts and services, and making Chi-
nese-developed software available 
via open source, is to cultivate and 
leverage a community of develop-
ers who will use their talents to en-
hance said software in ways that will 
better scale to meet the needs of the 
extremely large Chinese market,” 
he says.

Open source is changing the 
rules of manufacturing – any-
one can enter and collaborate. 
The innovators of Shenzhen may 
flout intellectual property laws to 
get ahead, but the rise of open 
source means even law-abiding 
Brits can compete. 

SHENZHEN

The rise of open 
source means even 
law-abiding Brits 

can compete 

Challenging China’s
citadel of capitalism
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Shenzhen is the 
manufacturing 
capital of the world. 
Whatever you 
want, it’s there. 
Motherboards, 
custom silicon, 
transistors, touch 
screens – a stroll 
through the bazaars 
takes you past it all 
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port of the courts. He hit Hoover 
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millennium, won the judgment 
and gained years of advantage over 
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Shenzhen when the Chinese break 
the rules so fl agrantly? If the Chi-
nese can create what they want, 
free-riding on the expertise of oth-
ers, it’s an unequal battle. Sure, we 
can keep the knock-off s out of the 
UK, but we’ll lag in terms of pure 
innovation. Won’t we?

We are seeing the emergence of 
an answer. The UK can compete. 
The solution lies in a clever mix of 
old-fashioned intellectual property 
defence and open source manufac-
turing. The mixture is the rocket 
fuel behind the explosive growth of 
our own maker industry.

Open source is software or hard-
ware for which the code and design 
are open for anyone to access, use, 
change and share. Android soft-
ware for smartphones is an exam-
ple; the code can be read and mod-
ifi ed by anyone. Other open source 
examples include the LibreOffi  ce 
document suite, the Firefox inter-
net browser and the Raspberry Pi 
micro-computer.

UK innovators are using open 
source to leapfrog legal obstacles 
and compete head to head with in-
novators in places like Shenzhen.

Liverpool off ers a fi ne example. 
The city is ready to open the gleam-
ing new Sensor City, a collaboration 
between the University of Liverpool 
and Liverpool John Moores Univer-
sity. Sensor City is a playground for 
inventors in the fi elds of sensors 
and the internet of things.

“We cut the ribbon in October,” 
says executive director Alison 
Mitchell. “We have an open collab-
oration space, a hackathon space, 
technical space, lots of hot desks 
and shared desks, and offi  ces. We 
have a mechanical workshop, elec-
trical workshop, 3D printers, an 

optical workshop and the ability to 
print circuit boards. It’s a national 
asset, a community of like-mind-
ed people working together in 
one place.”

Open source thinking is the 
dominant force. Ms Mitchell’s 
colleague at Sensor City, Dr John 
Kenny, explains: “Open source al-
lows you to accelerate the devel-
opment of your product. Users can 
feedback and your community can 
even fix issues for you. You can use 
other open source ingredients in 
your product.”

Old hands may point out that 
open source has been around for 
years. Which is true. But we are 
seeing it thrive in manufacturing 
and design. Some of the most im-
portant products in tech are being 
released open source. A new pro-
cessor architecture called RISC-V 
is entirely open source, offering 
a breakthrough for startups and 
larger developers. 

Andrew Back, who runs the 
Wuthering Bytes tech festival in 
the Pennines, says it’s a sign of 
how advanced open source has 
become. “You can build your own 

RISC-V processor and pay no roy-
alties. With a licensed design from, 
say, ARM you might need to sell 
£10 million of products to make it 
worthwhile. That’s a high barrier to 
entry. Open source reduces this to 
£100,000,” he says.

Another implementation of 
open source is with the Large 
Hadron Collider at CERN in Ge-
neva, where the mysteries of the 
Higgs-Boson particle were un-
covered. “CERN use open source 
instrumentation, such as for the 
timing,” says Mr Back. “It means 
if one supplier is no longer the 
cheapest, or goes bust, CERN can 
go to an alternative supplier. Peer 
review is another reason.”

The growth of open source de-
signs means UK manufacturers 
can draw on a galaxy of pre-exist-
ing designs, software and equip-
ment to use and modify in their 
inventions. A 4G cellular base sta-
tion produced by Lime Microsys-
tems in Surrey is a great example. 
Lime used open source ingredients 
to build a cutting-edge product, 
and is working on research with 
the likes of Vodafone and EE.

Huaqiangbei 
electronics market 
in Shenzhen, the 
epicentre of the 
surging makers’ 
movement in China

Naturally, there is an objection to 
the open source movement: if de-
signs are accessible to all, and copy-
ing is easy and free, then what is the 
motive to innovate via open source? 
There are three main reasons.

Firstly, innovators may not be 
able to make money from their di-
rect contribution to the open source 
project, but they can get far more 
back via affi  liated products and ser-
vices. In the Linux world, Red Hat 
is the leading services company, 
designing systems such as operat-
ing system for the US Navy’s USS 
Zumwalt stealth destroyer. It has a 
turnover of $2.4 billion. 

Secondly, open source gives you a 
universe of pre-built units to plug 
together. The open source data-
base Libraries.io off ers data from 
2.4 million projects. By contrast, 
the proprietary route is crippling-
ly slow. Mandi Walls, technical 
community manager of automa-
tion platform Chef, says: “Instead 
of every manufacturer solving the 
same problem from scratch, devel-
opers can start with the basics al-
ready covered, and put their eff orts 
and energy into building code that 
breaks new ground.”

Third is the community. Build-
ing things takes the talent of 
many of people. Dave Shuman, 
manufacturing leader at big data 
analytics company Cloudera, ex-
plains: “The real advantage of 
open source is the community 
that creates it. The community 
is global – no single organisation 
could hire all the smart, motivat-
ed people worldwide that collabo-
rate on open source projects.”

The ethos attracts the very best 
people. Mr Shuman continues: 
“Talented engineers gain mem-
bership in a community where the 
price of admission is creativity, 
talent and a willingness to bring 
the code. No matter where you live, 
regardless of your background, if 
you have the talent, you can join 
the club.”

Even the Chinese are on board. 
Mr Shuman points to the driverless 
car initiative of China’s main search 
engine Baidu. “The reason behind 
this changed approach to both using 
open source within Chinese prod-
ucts and services, and making Chi-
nese-developed software available 
via open source, is to cultivate and 
leverage a community of develop-
ers who will use their talents to en-
hance said software in ways that will 
better scale to meet the needs of the 
extremely large Chinese market,” 
he says.

Open source is changing the 
rules of manufacturing – any-
one can enter and collaborate. 
The innovators of Shenzhen may 
flout intellectual property laws to 
get ahead, but the rise of open 
source means even law-abiding 
Brits can compete. 
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The rise of open 
source means even 
law-abiding Brits 

can compete 

Challenging China’s
citadel of capitalism
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Shenzhen is the 
manufacturing 
capital of the world. 
Whatever you 
want, it’s there. 
Motherboards, 
custom silicon, 
transistors, touch 
screens – a stroll 
through the bazaars 
takes you past it all 
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IF THE 4TH  INDUSTRIAL REVOLUTION
IS A GAME CHANGER

WE NEED TO PLAY
BY NEW RULES

THE WORLD OF MAKING IS CHANGING. 
As a result of pressures from consumers for better experiences, the world of manufacturing, already transfor-
med by waves of technology and globalization, has a new goal, across all markets: mass customization and 
quick delivery to an on-demand generation of consumers. The traditionally very fragmented manufacturing 
of yesterday will simply not do anymore.  
Speed and agility in industrial manufacturing operations will require complete synchronization and integra-
tion of operations, from digital manufacturing and manufacturing operations management to supply chain 
planning and operations. Not only will this enable faster manufacturing, but also the modularity and predic-
tive analytics for the agile manufacturing needed to meet consumer demand efficiently.
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